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Conference Summary 


James Harrington 
Project Manager 









The goal of NASA's many outreach programs is to promote to the general public an 
understanding of how NASA makes significant contributions to American education systems and 
to institutions dedicated to improving science literacy. This newsletter provides one vehicle for 
reporting how applications and hardware used for space science and other NASA research and 
development can be adapted for use by teachers and their students and by non-NASA 
organizations. 

Report on MU-SPIN's Eighth 
Annual Conference 


James Harrington, Jr., and Valerie L. 
Thomas, Minority University - Space 
Interdisciplinary Network, Goddard Space 
Flight Center 


F or the 8th consecutive year, the Minority University - Space 

Interdisciplinary Network (MU-SPIN) held its annual Users 
Conference. This year's conference, hosted by the Southwestern 
Indian Polytechnic Institute (SIPI) in Albuquerque, New Mexico, 
focused on the theme "Strengthening Partnerships Between Tribal 
and Non-Indian Institutions." A NASA educational outreach program, 
MU-SPIN has sucessfully developed a strong infrastructure of 
hardware, software, and human resources and offers training and, as 
of recently, applications. The program has made some impressive 
impacts during its 8 years. 

Development phases 
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MU-SPIN evolved through four major phases: conceptualization; 
infrastructure (hardware, software, and human resources); training; 
and applications. The success experienced in each of the phases was 
enhanced by the recognition of the importance of collaboration at all 
levels of the project. 

During the conceptualization phase, collaboration was demonstrated 
with the idea for the project emanating from NASA Headquarters and 
the formulation and structuring of the project being done at the 
Goddard Space Flight Center (GSFC). The infrastructure development 
involved collaborations with GSFC, the Nation al Science Foundation 
(NSF), and the Association of Computer and Information 
Science/Engineering Departments at Minority Institutions (ADMI). 
While GSFC managed the project, NSF provided infrastructure grants 
to some of the MU-SPIN institutions for Internet connectivity and 
support for the MU-SPIN Users’ Conferences and ADMI provided 
access to the deans of the engineering schools and heads of the 
computer science departments at minority institutions (and other 
institutions with large minority enrollments.) 

With the establishment of the MU-SPIN Network Resources & 

Training Site (NRTS), MU-SPIN collaborations took off at an 
explosive rate. Collaborations include: NASA; seven NRTS 
institutions and other higher education institutions, Kindergarten 
Through Grade 12 (K-12) schools in their regions; other government 
agencies; and other organizations. This allowed the NRTS to train a 
large number of students, faculty, and staff through their education 
and research outreach initiatives as part of the applications phase. 
During the current phase of the MU-SPIN development, partnerships 
are being established which will bring them into the mainstream 
with an awareness of and experience with the cutting edge science 
and technology research. 

Partnership With Tribal Institutions 

This year's MU-SPIN Users' Conference was a unique experience for 
its attendees because it was hosted by a Tribal College. 

Understanding how NASA research and education resources can be 
implemented in Tribal Institutions is a critical goal for NASA. 

During the conference, the welcome address was given by Carolyn 
Elgin, SIPI President. The keynote address was presented by Dave 
Warren, Professor Emeritus, Institute of American Indian Art & the 
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Smithsonian National Museum of the American Indian. Remarks or 
presentations were given by Karen Buller, President, National Indian 
Telecommunications Institute (NITI); Jose C'de Bacca, American 
Indian Science & Technology Education Consortium (AISTEC); Maureen 
Smith, Wabanaki Science and Math Project; Michelle Bekaye and 
Alvino Sam, American Indian Network Information Center (AINIC); 
and Phillip Sakimoto, NASA Headquarters Tribal Colleges Program 
Manager. 

In addition to the conference speakers mentioned above, Georgia 
Johnson, University of Idaho, gave a very interesting presentation on 
how the Space Grant Math and Science curriculum will work for 
Native American students if "the frame of reference and teaching 
strategies include the tribal world views and experiences of the 
Indian students." Johnston proposes that the theory of "Ethnoscience" 
helps to better understand the differences in world views between 
European thinkers and Native thinkers and will help frame 
instruction. Ethnoscience includes the methods, thought processes, 
mind sets values, concepts, and experiences by which Native 
American groups understand, reflect, and obtain empirical 
knowledge about the natural world (Cajete, G.,1986). 

Adopting an Ethnoscience framework will aide the educator in 
adopting a broader view of knowledge systems. Successfully 
teaching Indian students requires a shift in thinking - western, 
scientific thought and knowledge is not THE TRUTH, it is ONE way of 
understanding the world. The following chart is an overview of 
world view differences between European and Indian knowledge 
systems. The chart is a guide to aide the teacher as she/he plans 
inclusive lessons, 


ETHNOSCIENCE 

AMERICAN INDIAN EUROPEAN 

Cyclical Time Linear Time 

Harmony and Balance Hierarchies 

Matrifocal (Mother Earth) Patrifocal (Laws) 

Oral Knowledge Base Written Texts Group Identity 

Individualism Shared Resources Accumulation 
Observing Talking Respect for Elders Challenge the 
status quo Creation Creation 
Thinking Making 
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1. Thought Woman 1. Deity 2. Rituals 2. Rewards/Punishes 
3. Sacred Places 3. Churches - man made 
4. Relatedness 4. Separateness 

There are several visible results of these conference activities. In 
addition to everyone receiving a thorough education about tribal 
culture and education, some new tribal and non-tribal collaborations 
were initiated. California State University - Los Angeles established 
a new initiative to work with tribes in northern California on 
remote sensing and geographic information systems (GIS) concepts 
for managing tribal lands and resources. NASA is working with NITI 
to conduct a study of telecommunications capabilities for tribal 
colleges. Prairie View A&M University is planning to upgrade 
distance learning technology at Dine College. 

NRTS Technology Expertise 

Another major highlight of the conference was the opportunity to 
see the overall impact of the profecl on the minority 

community in the MSET areas. This opportunity was available 
through the NRTS Principal Investigators and Consultants Poster 
Session, held on the first day, and the presentations and Student and 
Faculty Poster Session, held on subsequent days. 

NRTS showcased their technology expertise in areas such as 
videoconferencing and distance education, multimedia, high 
performance computing, and cache servers. Videoconferencing and 
distance education topics such as the best set-up for the NRTS, 
curriculum-based distance learning opportunities, and a portal to 
emerging technologies were presented. Topics covered in the 
multimedia area were streaming content and courseware 
development, hypermedia and the textbook, design tools for 
developing web pages, object oriented programming, ancT graphical 
programming in the study of digital arithmetic. Hardware and 
software technology presentation topics included: a summer 
institute for faculty and student high performance computing 
technological and scientific investigations, and cache servers. To 
help strengthen the MU-SPIN institutions' ability to write winning 
proposals and their understanding of NASA research opportunities, 
Mildred Boyd gave a presentation on Proposal Writing and Dillard 
Menchan gave a presentation on Research Opportunities 
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Education and Research Outreach 


Education and research outreach activities were addressed in the 
presentations and poster sessions. NRTS showcased the impact of 
their programs mainly during the NRTS and the Student and Faculty 
Poster Session, presenting, in addition to topics previously 
mentioned, information on astronomy, astrophysics, robotics, CCNY 
Weather Network, material sciences, environmental science, the 
Internet and the science classroom, teaching multimedia in 
Kindergarten Through Grade 12, and creating and using Thread with 
Java. Additionally, there were presentations by others on students 
sharing their weather while learning math, Global Observations for a 
Better Environment (GLOBE), the Sun Earth Connection, Earth 
Science, ECHO the Bat (remote sensing/visualization curriculum), 
Project VISION, Mars Orbiting Laser Altimeter (MOLA), digital 
libraries, and using algebraic software and graphical calculators. 
Because of the large number of conference activities, all of the 
presentations and posters have not been explicitly mentioned in this 
article; however, an attempt has been made to cover all of the main 
topic areas. 

This conference opened the doors for new collaborations. They 
include NRTS and NASA science and education collaborations as well 
as tribal and non-tribal collaborations. The collaborations with the 
Tribal Colleges has strengthened MU-SPIN’s ability to impact all of 
its constituent groups. 
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MU-SPIN Eighth Annual Users Conference 
Southwestern Indian Polytechnic Institute 

and the 

DoubleTree Hotel - Albuquerque 

on 

October 20-23, 1998 


Tuesday, October 20, 1998 

W 5:00 — 8:00 p.m. Registration 

DoubleTree Hotel, Lobby Level 

w 500 — 800 p.m. Welcome Reception 

DoubleTree Hotel, Salons I & II 


5:00 — 8:00 p.m. 


Principal Investigators & Consultants Poster Session 
DoubleTree Hotel, Salons I & II 


w Wednesday, October 21, 1998 

700 — 8:00 a.m. Breakfast 

— DoubleTree Hotel, Salon III 


8:00 a.m. 


Buses leave for SIPI 

DoubleTree Hotel (parking lot) & La Posada de Albuquerque (2 nd Street exit) 


— 9:00 — 9:15 a.m. 



9:15 — 9:45 a.m. 


9:45— 10:15 a.m. 


10:15— 10:30 a.m. 


10:30 — 10:45 a.m. 


10:30—11:30 a.m. 


Welcome 

Dr. Carolyn Elgin, SIPI President 


Opening Remarks 

Vis Karen Buller, National Indian Telecommunications Institute (NITI) 


keynote Address . 

y. Dave Warren, Professor Emeritus, Institute of American Indian Art and the 
Smithsonian National Museum of the American Indian 


Minority University Research & Education Division 
Ms. Bettie White, NASA HQ 


Tribal Colleges & Universities Initiatives 
Dr. Philip Sakimoto, NASA HQ 


MU-SPIN Update 

Mr. Jamer Barrington, MU-SPIN Project Manager 


11:30 a.m.— 1:30 p.m. 


Lunch & V -ilking Tour of SIPI 
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Wednesday, October 

1:30- 3:00 p.m. 


3:00-3:1 5 p.m. 
3:15p.m, 

5:00- 7:00p.m. 


2i, 1998 — continued 

Science & Communications Forum 

q. , n Pnrth Connection Forum Presentation for Education ond Outreoch 
% Goddard Space Slight Center. National Space Saence. 

Data Cen ter & World Data Cen ter m 

The Function of National Weather Service and NOAA and their Outreach to 

Minorities . r _ _ 

Mr. Charly Wells. National Weather Service 

9i ** Centurv SDace & Science Careers . 

Mr. DillardMenchan. NASA Goddard Space Flight Center. Office of Equal _ 

Opportunity Programs 

L 0ca | Research &. Education Resources from the University of New Mexico — 

Dr. Art St. George. University of New Mexico 

s * 9 " 0 * Reseac * 

& Education 

Wrap-up ■ 

Buses leave for the DoubleTree Hotel & Lo Posada de Albuquerque _ 

Student & Faculty Poster Session & Reception * 

DoubleTree Hotel, Salons II & III 

Collaborative Research at the University of Houston-Downtown m 

Dr. Richard Alo '. University of Houston ■ Downtown 

Center for Network Resources and Training Internship Program , _ ^ _ 

Ms. Alice Baker & Ms. Helen Stillinger South Carolina State University 

Teaching Multimedia in K-l 2 

Ms. Stephanie Drotos. South Carolina State University 
Spatial Temperature Variations in the Lagoon Nebula (M8) 

Ms. Ely N. Duenas. City College of New York — 

Effects of Ag and Au Doping on High Temperature Superconducting Materials _ 
Mr. Ly John Fridie. South Carolina State University p 

Houston PREP _ . 

Ms. Sangeeta Gad. University of Houston - Downtown =- 

k[vr -rp AM . Real science in the Bronx: An Urban Middle School Initiative 

z^GZJr^iS^ih hc%. ** ^ jon *- ° nd = 

Mr. Trso Vdlenzeuld. City College of New York. NASA RERC _ 

Image Segmentation: Enhancement of the Region Labeling Tool using Khaos „ 

Software System s 

Ms. JoAnna P. Graham. Bowie State University 


Revised on October 5. 1998 
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Wednesday, October 21, 1998 — continued 


5:00- 7:00 p.m. 


7:00-9:00 pm 

Thursday, October 

7:00- 8:00a.m. 

8:00 a.m. 


Student & Faculty Poster Session & Reception - continued 

Creating and Using Thread with Java 

Mr. Regg Hatcher Jr., Morgan State University 

Digital Libraries: Impact on Science Medicine and Libraries 
Ms. Ruth Hodges, South Carolina State University 

Network Management Developed Using Java 
Ms. Denee Lake, City College of New York 

Technology and Libraries: Bringing Together Information Literacy and Diversity 
Ms. Etaina Nortin & Ms. Patricia Morris, University of Arizona Libraries 

Processing of High Temperature Superconducting BSCCO Compounds 
Ms. Kelry Robinson, South Carolina State University 

Strengthening Partnerships through Research Experiences in Earth System Science 
Dr. Waldo Rodriguez, Norfolk State University 

Animations of Series Approximations and Polar Functions Using Algebraic Software 
and Graphing Calculators 

Ms. Jamilah M. Seifullah, Alliance for Minority Partnership in Science (AMPS) 

Developing a LabVIEW Based Ultrasonic Test and Evaluation Unit for Materials 
Testing 

Dr. Nikunja K. Swain and Ms. Gwendolyn Tobin, South Carolina State University 

Object Oriented Programming (Visual Basic) and Graphical Programming 
(LabVIEW) in study of Digital Arithmetic 

Ms. Gwendolyn Tobin and Dr. Nikunja K. Swain, South Carolina State University 

CCD Image Processing in Astrophysical Research 
Mr. Taran Tulsee, Queensborough Community College 

Ground and Space Based Observations of the Bubble Nebula 
Dr. Donald Walter, South Carolina State University; 

Implications Derived from a Case Study of Teachers' Understanding and Use of the 
Internet as It Relates to Curriculum Changes in a Middle School 
Dr. Diane Westfall, Moultrie Middle School 

Awards Dinner 

DoubleTree Hotel, Salons II & III 


22, 1998 

Breakfast 

DoubleTree Hotel, Salon III 
Buses leave for SIPI 

DoubleTree Hotel (parking lot) & La Posada de Albuquerque (2 nd Street exit) 


Revised on October 5, 1998 
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Thursday, October 22, 

9:00-9:1 5a.m. 

9:15-10:15a.m. 


10:1 5- 10:30a.m. 

10:30 a.m. -12:00 p.m. 


12:00-1 :00 p.m. 
1 : 00 - 2 : 1 5 p.m. 


1:00-2:1 5p.rn. 

1 : 00 - 2 : 1 5 p.m. 


1998 - continued 

Welcome 

Mr. Reggie Eason, Deputy Project Manager 

Call for Participation Papers 

Instructional Technology 

Mr. Mike Scott. University of Maine 

City College of New York Weather Network 
Dr. Shermane Austin. City College of New York 

High Performance Computing Summer Institute: Foundation of Faculty /Student 
Technological and Scientific Investigations 
Ms. Dorothy Russell. Morgan State University 


Break 

Call for Participation Papers - continued j 

Wabanaki Science & Math Project: A Model Program for Integrating Culture into the 
Curriculum 

Ms. Maureen Smith. University of Maine, Wabanaki Center 


Cache Servers 

Dr. Unda Hayden, Elizabeth City State University 

Creating Culturally Inclusive Curriculum and Classrooms . 

Ms. Georgia Johnson, University of Idaho 

American Indian Science & Technology Education Consortium (AISTEC) 
Mr. Jose C'de Baca, New Mexico Highlands University 

Lunch 

Pre-College MSET Break-out Session I 


MOLA: Meaningful Learning Contexts 

Dr. Marino Alvarez, Tennessee State University; 

ECHOtheBat 
Ms. Virginia Butcher 

GLOBE Science Research 

Ms. Stephanie Stockman, NASA Goddard Space Flight Center 
Networking Break-out Session I 


American Indian Network Information Center 

Ms. Michelle Bekaye and Mr. Alvino Sam, American Indian Network Information 
Center 


Distance Learning Break-out Session 

Distance Learning at Prairie View A&M University 
Dr. John Williams. Prairie View A&M University 


Revised on October 5. 1998 
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Thursday, October 

1:00- 2:1 5 p.m. 


1:00-2:1 5 p.m. 

2: 15- 2:30 p.m. 
2:30- 3:45 p.m. 


2:30- 3:45 p.m. 


2:30- 3:45 p.m. 


2:30- 3:45 p.m. 

3:45-4:00p.m. 
4:00 p.m. 


22, 1998 - continued 

Distance Learning Break-out Session - continued 

Exploiting Distant Learning - A Portal (Among Minority Institutions) to Emerging 
Technologies 

Dr. Moses Gwan. Grambling State University 

Distance Learning on the Internet 

Dr. Ashok Satpathy, South Carolina State University 

Internet Break-out Session 

Design Tools for Developing Web Pages 

Mr. James Holloway and Mr. Charlie Wrenn, Tennessee State University 


Break 


Pre-College MSET Break-out Session II 

Integrating the Internet into the Science Classroom/Curriculum, 
Dr. Sheila Gersh. City College of New York 


Students Sharing Their Weather while Learning Mathematics 

Dr. Beverly Lynds, University Corporation for Atmospheric Research (UCAR); 

Project VISION: Using Technology to Enhance the Science and Math Curriculum in 
the Middle Schools 

Dr. Gustavo Roig and Mr. Jorge NostL Honda International University 


Networking Break-out Session II 


Information Technology Reference Documentation 
Mr. Mark Irish. ADNET Systems Inc. 


Video Conferencing: Closing the Distance - Improving the Learning 

Mr. Samir Maniar. South Carolina University and Mr. Carl Taylor. Frame View A&M 

University 


Multimedia Break-out Session 

Streaming Content and Courseware Development: A Multimedia Multi-Mode 

Approach to Distance Learning 

Mr. Harry Schulte. University of Texas at El Paso 

Hypermedia and the Textbook - Teaching C++ 

Mr. Curtis Sollohub. New Mexico Highlands University 


Prooosal Writing & Research Opportunities Break-out Session 

Dr. *MHdred Boyd, EduTech & Mr. Dillard Menchan. NASA Goddard Space Flight 

Center. Office ofEgual Opportunity Programs 


Wrap-up 

Buses leave for the DoubleTree Hotel & La Posada de Albuquerque 


Revised on October 5. 1998 
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Thursday, October 22, 1998 - continued 


6:00 p.m. 


Buses leave for the Indian Pueblo Cultural Center , . . , ... 

DoubleTree Hotel (parking lot) & La Posada de Albuquerque (2 nd Street exit) 


6:15 p.m. Dinner & Tour 

Indian Pueblo Cultural Cen ter 


Friday, October 23, 1998 


7:00- 8:00a.m. 


Breakfast 

DoubleTree Hotel. Salon III 


8:00 a.m. 


^DoublbTree Hotel (parking lot) & La Posada de Albuquerque (2 nd Street exit) 


9:00-10:15a.m. 


Conference Wrap-up 

Mr. James Harrington. MU-SPIN Project Manager 


10:1 5- 10:30a.m. Break 


10:30 a.m. -12 p.m. 


12 p.m. 


Giveaway 

(Winners must be present!) 

Buses leave for the DoubleTree Hotel & La Posada de Albuquerque 


2:00-9:30 p.m. 


Group Activity I: „ 

Downtown Albuquerque & Sandia Peak ($37) 

DoubleTree Hotel (parking lot) & La Posada de Albuquerque (2 nd Street exit) 


Saturday, October 24, 1998 


10:00 a.m. -4:00 p.m. 


Group Activity II: 

Acoma Pueblo & Casino ($15) „ aw , lja/ « (c boat twin 

DoubleTree Hotel (parking lot) & La Posada de Albuquerque (2* Street exit) 


Revised on October 5, 1 998 
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MU-SPIN Eighth Annual Users' Conference 
Albuquerque, NM 
October 20-23, 1998 

Final Attendee List 


^ Mr. Greg Ackerman 

Orangeburg-Wilkinson High School 
Administrative Assistant 
' 601 Bruin Parkway 
-^Section III Admin. 

Orangeburg, SC 291 1 5 
803-533-6327 

ackermang@hotmail.com 


_ . Mr. Samuel Adams 

Prairie View A&M University 
1 A1 09 Hobart Taylor Sr. Hall 
_ PO Box 2576 

Prairie View, TX 77446 
409-857-2595 
409-857-4150 
sam_adams@pvamu.edu 


' _ Mr. Jimmy Alcorn 

Hempstead High Schoool 
PO Box 1007 

= Hempstead, TX 77445 
— 406-826-3331 
~ 409-826-4517 

jim my_alcorn@pvam u .ed u 


— Dr. David Alijanl 

v Southern University at New Orleans 
Computer Information Systems 

— 6400 Press Drive 
& ADM207B 

w New Orleans, LA 701 26 
504-284-5423 
^ 504-284-5440 
zr dalijani@ix.netcom.com 


Dr. Shermane Austin 
City College of New York 
Dept, of Computer Science and 
Information Systems 
1 38th Street and Convent Avenue 
New York, NY 1 0031 
212-650-6165 
212-650-6093 

saustin@cs-mail.engr.ccny.cuny.edu 


Ms. Alice Baker 

South Carolina State University 
Center for Network Resources and 
Training 

300 College Avenue 
Hodge Hall 
Room 208 

Orangeburg, SC 291 1 5 
803-536-8797 
803-536-8500 
alice@eejust.scsu.edu 

Ms. Sarah Baker 
Jarvis Christian College 
Highway 80 East 
Hawkins, TX 75765 
903-769-5814 
903-769-5005 
sbaker@jarvis.edu 


Dr. Chitta Baral 
University of Texas at El Paso 
Computer Science Dept. 
500 West University Avenue 
El Paso, TX 79968 
915-747-6952 
91 5-747-5030 
chitta@cs.utep.edu 


Mr. David Baxter 
Black Middle School - HISD 
1575 Chantilly 
Houston, TX 7701 8 
71 3-61 3-2508 
71 3-61 3-2533 


Ms. Michelle Bekaye 

American Indian Network Information 

Center 

PO Box 21 8 

Tsaile, AZ 96556 

520-724-6612 

520-724-3327 

mbekaye@hotmail.com 


Dr. Benita P. Bell 
Bennett College 
Chemistry Department 
900 East Washington Street 
Mailbox #45 

31 2 Pfeiffer Science Bldg 
Greensboro, NC 27401 -3239 
336-370-8747 
336-230-0942 

bbell@bennettl .bennett.edu 


Ms. Helen Bell 

Uncoin Middle School EPISD 

School Ubrary 

500 Mulberry 

El Paso, TX 79932 

91 5-584-9404 

915-581-1371 

hbell@tenet.edu 


= Dr. Richard Alo' 

-SI University of Houston - Downtown 
1 Main Street 
. , Suite 722-S 
bi Houston, TX 77002-1 001 
« 713-221-8207 
713-226-5290 
„. ralo@uh.edu 


Ms. Tamara Battle 
Medgar Evers College 
1 1 50 Carroll Street 
Brooklyn, NY 1 1 225 


Mr. Jerome Bennett 

NASA Goddard Space Flight Center 

Science Communications Technology 

Branch 

Code 933 

Greenbelt, MD 20771 
301 -286-4655 
301-286-1775 

Jbennett@pop900.gsfc.nasa.gov 
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Humbolt State University 

Indian Natural Resource Science and 

Engineering Program 

Walter Warren House 

Room 38 

Areata, CA 95521 

707-826-4994 

707-826-4995 

inrsepz@axe.humboldt.edu 


Ms. Mildred Boyd 
EduTech 

NASA Goddard Space Flight Center 
University Programs Office 
Code 160 

Greenbelt, MD 20771 

301-286-7820 

301-286-1610 

mboyd@popl 00.gsfc.nasa.gov 


Mr. Robert Bradbury 

National Indian Telecommunications 

Institute 

1 1 0 North Guadalupe Street 
Suite 9 

Santa Fe. NM 87501 
505-986-3872 
505-989-4271 
bob@numa.niti.org 


Ms. Robin Brown 
ADNET Systems Inc. 

MU-SPIN Project 

NASA Goddard Space Flight Center 
Code 933 

Greenbelt, MD 20771 

301-286-3409 

301-286-1775 

robin@muspln.gsfc.nasa.gov 


Dr. Willie Brown 

Jackson State University 

Office of Information Technology 

P.0. 18839 

Jackson, MS 3921 7 

601-968-2105 

601-968-2478 

wbrown@ccaix.jsums.edu 


Ms. Karen Buller 

National Indian Telecommunications 
Institute (NIT1) 

1100 N. Guadalupe Street 
Suite 9 

Santa Fe, NM 87501 
505-986-3872 
505-989-4271 
karen@numa.nitl.org 


NASA Goddard Space Flight Center 
Code 922 

Greenbelt, MD 20771 

301-286-2923 

301-286- 

gi nger@ltpmgil .gsfc . nasa .gov 


Mr. Jose C'de Baca 
New Mexico Highlands University 
AISTEC Project 
TEC Bldg. 

Room 302 B 

Las Vegas, NM 87701 

505-454-3532 

505-454-301 1 

jcdb@merlin.nmhu.edu 


Mr. Malcolm Cannon 
ADNET Systems Inc. 

MU-SPIN Project 

NASA Goddard Space Flight Center 
Code 933 

Greenbelt, MD 20771 

301-286-0549 

301-286-1775 

wombat@muspin.gsfc.nasa.gov 


Ms. Heddie Carson 

R. E. Howard Middle School 

1 255 Belleville Road 

Orangeburg. SC 291 1 5 

803-534-5470 

803-533-6529 

hcarson@infoave.net 


Mr. John Cavallo 

Bowie State University 

Department of Computer Science 

3000 Jericho Park Road 

Library 271 

Bowie, MD 20715 

301 -464-6656 

301-464-7163 

cavallo@cs.bowiestate.edu 


Dr. Tat W. Chan 
Fayetteville State University 
Department of Mathematics and 
Computer Science 
1 200 Murchison Road 
Fayetteville, NC 28301 
910-486-1666 
91 0-486-5461 
chan@sbel .uncfsu.edu 


Claflin College 
Computer Center 
400 College Avenue 
Room 127 

Orangeburg, SC 29118 
803-535-5250 
803-535-5250 
paslam@clafl .claflin.edu 


Dr. Ronald D. Clark 

New Mexico Highlands University 

Computer Network Services Group 

Las Vegas. NM 87701 

505-454-3539 

505-425-3648 

clark_ron@nmhu.edu 


Ms. Tishia Coleman 

Prairie View A&M University 

1 A1 09 Hobart Taylor Sr. Hall 

PO Box 2576 

Prairie View. TX 77446 

409-857-2595 

409-857-4150 

tishia_ coleman@pvamu.edu 


Ms. Gloria B. Cosby 
Morgan State University 
Computer Science Department 
4867 Melbourne Road 
Baltimore, MD 21 229 
41 0-646-3426 
410-396-7840 


Dr. Kamyar Dezhgosha 
Central State University 
Computer Science Department 

1400 Brushrow Rood 

Wilberforce, OH 45384 
937-376-6160 
937-376-6585 
kamyar@cesvxa.ces.edu 


Mr. Phillip Diaz 
Medgar Evers College 
1 1 50 Carroll Street 
Brooklyn, NY 1 1 225 


Mr. Vincent Didwail 
Morgan State University 
Computer Science Dept. 

Cold Spring Lane & Hlllen Road 
Calloway Hall 
Room 21 7 

Baltimore. MD 21 251 
410-319-3962 
410-319-3963 
vdidwall@morgan.edu 


Dr. Ely Dorsey 
Howard University 
School of Business 

Dept, of Information Systems & Analysis 
Washington. DC 20059 
202-806-1603 
202-797-6393 

edorsey@bschool.howard.edu 


Ms. Stephanie Drotos 

South Carolina State University 

NRTS 

PO Box 7296 
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Dr. Warren Hawkins 
Wiley College . ... 

71 1 Wiley Avenue 
Marshall, TX 75670 
903-927-3236 
903-938-8100 
whawkins@wileyc.edu 


Ms. Mabel J. Green 

Morgan State University 

Computer Science Department 

3950 Nemo Road 

Randallstown. MD 21 1 33 

410-521-4044 

410-396-7840 
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Ms. Angela Jenklns-Whitfleld 

Elizabeth City State University 

Computer Science Department/Magnet 

34 Grand Street 

Portsmouth, VA 23701 

757-393-8646 

757-393-8286 

ajwhitfield@pps.kl 2.va.us 
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bmeeson@see .gsf c .nasa . gov 


Dr. Ali Modarres 

California State University - Los Angeles . 
Geography and Urban Analysis ■ 

5151 State University Drive 
Los Angeles. CA 90032 
323-343-2220 

323-343-6494 ■ 

amodarr@calstatela.edu 
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Ms. Gloria Phoenix 
North Carolina A&T State University 
Department of Mathematics 
1 04 Marteena Hall 
Room 1 04 

Greensboro, NC 2741 1 
336-334-7822 
336-334-7283 
phoenix@ncat.edu 
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Partnership 

PAIR 

Pre-college Outreach: PACE 
Teacher Enhancement: MASTAP 
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...systemic and sustainable change through partnerships and programs... 
...prepare faculty and students for competitive research and education 
process... 

increase the number of students prepared to enter college in MSET fields 
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Tribal Colleges Update 

Dr. Philip J. Sakimoto 
University Programs 
NASA Headquarters 
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- George E. Reese designated as NASA’s primary liaison to the 
White House Initiative on Tribal Colleges and Universities, with 
Bettie White and Philip Sakimoto as alternates. 

April 15, 1998 - Inter-Departmental Committee on Tribal 
Colleges & Universities, first meeting, Washington, DC. 






Ill 


OFFICE OF EQUAL OPPORTUNITY PROGRAMS 
MINORITY UNIVERSITY RESEARCH AND EDUCATION DIVISION 


2 UJ 

~ <0 

gi 

|g 

^2 


O 

u^m 

t: 

<0 

0. 

d) .£ 

D) 

0 


.± O) 
CD © 

0) ^ 

« 8 

O L_ 

X ^ 
HI ~c 
. c 

o « 

z ® 

■D .= 

(5 © 

^ g 

<” 

« i 5 

o g 

£ S 

Q- o 

<0 



CL 

f— I" 

0 UJ LU 

S co w 

J 2 1 

0- UJ LU 

ttf O o 
»■■<■< 
3 CL CL 
V ii.' *5 

«J n M 
CD — -- 1 
CO CO O 


£ 

13 


C 

0 CD 
rr 


S-2 

= ra O 

S 5 <0 




<0 £ 
= O 

ss 
>>! 
.2 £ 

Q. 3 
X O’ 

a) a> 

=5 2 

o 2 

o) ® 

.E 3 
*o c 
■o © 

CO ** 

>*£ 

a .£ 

si 

O 0 
I- >- 

Jr -3 
O c 
**“ CO 

itc 

5.2 


■o « 

0 .a 

o ‘5) 


- Received 4 TCU proposals of which 1 was selected. 

1999 PACE 

- Received LOI from 1 TCU. 
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education. 

Received 2 TCU proposals. 
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Eligibility limited to institutions offering 4-year SEMI degrees and 
holding current NASA research grant. 

No TCU projects selected. 









OFFICE OF EQUAL OPPORTUNITY PROGRAMS 
MINORITY UNIVERSITY RESEARCH AND EDUCATION DIVISION 



O) 

% O 
O mi 

£ i_ 


O — 


® E 

g| 

O O 
CO g 

E o 
.5 O 

c = 
B o 


¥ = 
fc -o 


co * s> 

c .E s 

.2 2 © 
^ CB 


X 1 o 

O O 

gcO £ 
S jS § 

0 ) m -s? 

zS 3 . 

</) X £ 

c = x 
o o a> 
.2 co s 


3 oT £ 

.. ||z 

£ =™o 
CD 0) E ^ 

1 HS 
1 Io| 

■" Cf) © ^ 
^ ^ 

E 3 re >; 

C O) 
3 re w o 
B 4- JS © 

t ®i = 

O 2 ,. 8 -g 

(/) i »- O 

C -*<H 


3 ° 

H 

O (/) 

o = 
re 
o co 

're 

zi 
w ’ o 
0 > > 
.EE 
O 3 

■■ s 

co E 
a> .2 

•- 3 
(0 z 


>•2 

Sc 


*D G) 

c ■* 

« re 
(0 X 
© - 

ys* 

1 52 
O a> 

O > 

c 

re x 

€<? 

HQ 


.. a 
J 2 £ 
c ® 
a> 2 

E 2 

§> § 
S 01 

5 ? *° 
Q. a> 

I I 
© 

oo a: 
a> , 
o> i 


5 o 

CO L. 

W E 

© a> 
© 

© > 
"O © 

If 

! o 

O a 
© 

© 2 . 
© — 
> re 

■ ■■■ MM 

o g 

. 2 * re 

a c 

0 u= 

■D •O 
© © 
© © 

1 ‘I 

u. a. 


I I I 


C *3 

0 m 

E ^ 

® a 

S H 

c © 

g- 8 
E 22 

— o 

a> £ 
o> 

o> i 


v .E o 
C 3 o) 
o c a> 
co x: = 
> £ o 

| 8 ° 
<0 w ■- 

n ? = 

a> > o 
jS o 
X 

m C * 


0 ) £ *■ 
i 1 ?| 

£ 2 re 
<0 (0 CO 

9mmm 

5 o ^ 
re re ■“ 

© ©■§ 
UJ LLl — 


re 2 
c © 
o c 
•3 re 

• MM MB 

*D *- 
T 3 >» 

re m 

a© 
o o 
© c 

© ° 
Q 2 





OFFICE OF EQUAL OPPORTUNITY PROGRAMS 
MINORITY UNIVERSITY RESEARCH AND EDUCATION DIVISION 



- anticipate first workshop ~March 1999 

New solicitation for curriculum development 

- currently being revised 
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MU-SPIN Update 

James Harrington 
Project Manager 
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August 13, 1998 




H 


Z 

o 

HH 

H 

ft 

U 

C/3 

m 

Q 

z 

h— I 

Oh 

00 

i 

P 

S 



o <u 

•4—) 

d 

o 

d 


, o | 


u 8 


p -g 

S 

' '•g Tj 

S <u 

= <3 o 

2 j- c 

I g > 

f 8 ■a 

C/2 


73 


<D — 

43 « 

H Z 


d 

o 

► 

O 

w 

C/2 

• 

SC 


43 
>> O 

J-H 

d 
<D 

C/2 

d 
S3 


S-l 

o 

a 


(D 

43 


O 

-i-H 


73 

a 

d 

C/!2 


3 *4-1 

5 O 

o 5 <3 

+5 > <+3 

5 1 S 

o § g 

Q js * 

6 2 2 
oo o< ’S 

>> £ c 

•H o o 

52 ° ^ 

S d d 

►r ^ c/2 

C/2 p-j 

• i-H .,-h M 

53 w g 
! — 2 O ,Q 

S C+H 

^ 43 

S 

c 

o 


<D 
O 
S3 
<D 

>i—l L_ 

o p 

CZ2 ^ 


o 

C/2 


U 

ffl 

ffi 

C/2 

<u 


§ 

jl> 

13 

Sh 

73 
53 
d 

C/2 

.22 c 

2?P 


C/2 

iH 

<0 

> 


00 

S3 

5-h 

o 

O-i 

O4 

S3 

C/2 

Ui 

O 


C/2 


<D 

> 


£ .g $ 


73 

§ 

C/2 

<L> 
00 

jg 

, o 

a U 

o ^ 
o 

d 


o 

S3 

43 

o 

<u 

-4— » 

00 

S3 


(U 

53 


« 


C/2 

D 


C/2 

4-1 

<D 

> 
• ^ 

C 

D 


49 





03 

<D 


f 2 

H C/5 

2 O 

3 o) 

3 c 

2 cd 

?6 . 
is < 

s X co 
a ■*-* 
a & 5 
2 S 5 

2 C 

► P 00 

H s 

n i-i 5 
j cd cd 
5 rj Ut 

: ’S M 

3 Ky O 

2 -c * 

3 £ * 

d *r* Q 

^ S2 *22 

H C C 
D \2 £ 

7* a <p 
H too w 

2 -a *2 

3 « S 

3 03 03 

> o .$2 

d ^ <H 

H «pH 

K U *5 
* r n ° 

h ^ c/5 


<D 

<D 

Ph 


toO 

euo .S 

.s a 

3 Oh 


C/5 


S 

3 

cd 

toO 

cd 

Z ' 

rv 

C/5 

cd 

s 

o 

X2 

H 

.22 Z 

5-1 J—H 

<L> Oh 

13 CO 

> P 

g SS 

S <+H 

o ° 

g Sh 

m <D 

S O 

2 o 

3 o 

c3 <-> 

02 <L> 

•*5 -C 

Q 3 

^ 03 

G <D 

S g 

V 

s 

Oh 

< 5.1 


5-i 

O 

£ 
H— > 

<u 

g 


0 

■ 

1 

Oh 

G 


22 •» 
g 03 
o <d 


o 

13 


c/5 

22 

0) 


G 

<D D 

fc 

G T3 

21 

a £ 

'•“* C/5 

5-1 ►“} 

o t=2 


<L> 03 

H_) 

<D G 

£ o 

G 03 

«o G 


22 

<L> 

£ 

C/5 

P 

s 


"O 

G 

<3 

C/5 

O 


cd *G <u 

-W • ^ AP 

*S 

O cd ,g 

Oh ^ 

O cd *£ 

1—1 o ^ 


D 



s 

<D 

"O 


td 

G 


<u 

1 --> 

<D 

C/5 

C/5 

G 

4— > 

Ui 

<u 

L, 

G 

<£ 

<u 

o 


4— > 

o 


C 

a 

toO 

>> 

X) 

03 

<D 

C/5 

a 

X 

G 

3 

5-t 

o 

TD 

> 



G r^ 

<D CO 

i _\ ^ 


cd 

toO 

G 


< 

z 

03 
= G 
O cd 

Ch r V 

cd O 

Oh 

IT ^ 

8 o 


c 

2 


t. ^ 

« eg 

Z 


8 

I* 

Oh 


G 

O 

0 

1 

<u 

5-1 

Oh 

cd 

u 

Ph 

00 

O 

Id 


GO 

<u 

> 

‘•G 

cd 


<u 

G 

<D 

40 


tJ 

o 

Oh 

Oh 

G 

C/5 

03 

03 

cd 

O 

H-» 

*G 

<D 

H— > 

G 

O 

O 

<D 

x> 


G 

<D 

C/5 

a a. 

Oh CO 
p 7 

t-H »-> ^ 

-2 td 
On G <2 
i-h cd h3 




50 


The formulation of a MU-SPIN coordination team was soon developed 
to formulate a strategic plan for transferring network technology to 
Minority Universities. i 
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Dan VanBellinghem, NSF 


Initial MU-SPIN Outreach 
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NASA 
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NRTS Impact Year 1 
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After Year 1- ~4,000 
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- After Year 2- ~1 10 

Number of Faculty, Student & Staff Trained 

- After Year 1- -4,000 

- After Year 2- -13,000 (4,000 Year 1/9,000 Year2) 


NRTS Impact Year 3 
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After Year 2- -23,000 (4,000 Year 1/9,000 Year2/10,000 Year 3) 
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• Number of space scientists: -10,000 
High leverage is the key to having any impact 
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Smithsonian Astrophysical Observatory/ Roy Gould - Director 
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regional needs in the formal and informal education communities; 
facilitate the use of the archiving and dissemination infrastructure; 
generally help space scientists become more effective participants in 
education and outreach. 
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How can we get feedback on effectiv 
meaningful participation? 
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Point of Contact: Isabel Hawkins 

Phone Number: (510)/643-5662 

Email Address: isabelh@cea.berkeley.edu 
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Native Peoples, Native Homelands Climate Change 
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Albuquerque, 28 Oct. - 1 Nov. Part of the National 
Assessment of the effects of climate change 



The Opportunity: 

To use the results of the NP-NH workshop as a 
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Use indigenous knowledge and indigenous concerns about 
environmental change as the basis for choosing subject matter and 
focus of the training 
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change/variability 

Extend knowledge of how Native Peoples have coped with 
climate change/variability to other, non-Native populations 


Educational Impacts 

Teaching the sciences of Earth and its peoples 


03 

a . . 

CD xfi 

^ n § 

I ss 


00 g 

c ^ 
. tu <L> 

CS "O 


00 cd g 

.S ft b 

& 'O O 

S J e* 


99 


- Could feed into non-Native curricula 

Contributing to sustainable development 

- Within Native lands 

- Adjoining, non-Native lands 
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21 st CENTURY TRENDS 
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21 s * CENTURY TRENDS (Cont’d) 
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ENGINEERING FIELDS 

21st CENTURY OUTLOOK 
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PHYSICAL SCIENTIST OCCUPATIONS 

21st CENTURY OUTLOOK 
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ASTRONOMERS f VERY LOW TURNOVER IN UNIVERSITIES 

PHD IS ESSENTIAL 



COMPUTER AND MATHEMATICAL OCCUPATIONS 

21st CENTURY OUTLOOK 
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ACTUARIES | NOT AS DEPENDANT ON 

GROWTH IN INSURANCE INDUSTRY 



CAREER PLANNING SUGGESTIONS 
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THE CAREER PLAN 
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NETWORKING FOR JOB LEADS 



no 


- ASK GOOD QUESTIONS 

- PRESENT YOURSELF ATTRACTIVELY 

- LISTEN 
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FOR MINORITIES ACHIEVERS ACTION PLAN 
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[dicatitn H Research (enter 
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Student & Faculty Poster Session 

Ms. Alice Baker & Ms. Helen Stillinger 
South Carolina State University 

Ms. Ely N. Duenas 
City College of New York 

Mr. Ly John Fridie 
South Carolina State University 

Ms. Sangeeta Gad 
University of Houston - Downtown 

Ms. Ruth Hodges 
South Carolina State University 

Ms. Elaina Norlin & Ms. Patricia Morris 
University of Arizona Libraries 

Ms. Kelry Robinson 
South Carolina State University 

Dr. Waldo Rodriguez 
Norfolk State University 

Dr. Nikunja Swain & Ms. Gwendolyn Tobin 
South Carolina State University 

Mr. Tar an Tulsee 

Queensborough Community College 


Dr. Donald Walter 
South Carolina State University 









Center for Network Resources and Training Internship Program 
Ms. Alice Baker and Ms. Helen Stillinger 

South Carolina State University 

Center for Network Resources and Trainin 
300 College Avenue 
Hodge Hall Room 208 
Orangeburg, SC 29115 
803*533-3965 
803-536-8500 

alice@eejustscsu.edu 
helen @ eej ustscsu.edu 


The Center for Network Resources and Training Internship Program is dedica ted to 9^““ 
State University ISCSU) students the opportunity to participate in an acuve learning 

StS system, networking, systems administmtion multimedia webdesign^d teaching 

in a classroom, while gaining meaningful work experience. While technical in | 

toward reinforcing skills with hands-on learning whereby students are able to utilire the expertise of SC 
faculty and staff as weU as its various affiliates to ensure the accuracy of duties and projects. 

Students are selected from the areas of biology, physics, chemistry, engineenngcompmerscience 
mathematics and engineering technologies and are required to attend an orientation process and se e 
training workshops throughout the semester to ensure the proficiency of the work in or er to gain maxim 

knowledge in their respective jobs. 

The program is composed of three levels: 

1 Research Assistant - assists with the installation and maintenance of the Center for Network 
Resources and Training (CNRT) LAN sysiems for SCSU and CNRT f^ncr schoo Is; 
hardware and software support to CNRT server and clients; creates web pages using HyperText 

2. Sp^rtTaln^T) - monitors the CNRT computer lab .and assists users with the computers, 

while developing personal skills with the computer software and ^ ardw ^. T ff u ^ 

3. Office Assistant/User Support Trainee - Assists m administrative duues m the CNRT office 

those defined in (2) above. 

To date, more than 40 students have participated in the program. Some studens ^JS^S’SdTas 
permanent employment at Lucent Technologies, MCI, IBM, and Santee-Cooper. 


Since April of 1997, the students have participated in the following projects: 
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PowerPoint Presentations P 

Internet/Technology Oral < 

Presentations ! 

3 oster Presentations 

3LOBE Training Workshop j 

'student GLOBE certified) j 

Assistance with K-12 Internet Camp - 

Assistance in Design of CNRT 
Web Site _J 

Mathematics Project 

Undergraduate Research in j 

Astronomy 

Undergraduate Research in Material 
Science 

Undergraduate Research in 
Computer Engineering 

Web Pages: Funding Agencies & 
Proposal Writing 

Guide to Graduate & Professional 
Fellowships for Minority Students 
Web Page 

Developed a SCSU Faculty/Staff 
Search Directory i 

CNRT Webmaster 

Student Personalized Web Page 

Assisted Faculty in Putting Courses 
Online 

Assisted Faculty - Developing 
Web-based Instruction for Courses 

Assisted in Drawing of LAN 
I Design 

UTP Cable Installation 

i win 95 and Win NT Systems 
Administration 

Computer Hardware Repair 




The largest group, or 37%. of the students working ; nothin the CNRT Internship Program are biology majors 
Computer Science majors are second, comprising 27%. 

Students who participated in the Internship _ h ^ ^^C^ege of Charleston. Some are in graduate 

" w"«T student intern, Bnl Laila. participated in an exchange program w.th Oxford 
University in England during the month of July, 1998. 


permanent jobs 


Name 

Maior 

Intern Current i 

Sirbrittie Grant 

Comp Science 

Asst Web 
Publisher 

IBM Programmer 

Andre’ Green ; 

Mech Asst Network 

Engineering Mgr 

Santee-Cooper i 
Networking j 




Cedric Snell j 

Comp Science Asst Web j 

Publisher 

Lucent 1 

Technologies j 

— ' '" ii 1 

Regional Wells | 

“ 

Elect Eng Tech 

Asst Network j 
Mgr 

Milliken, Inc. 
Process Engineer 

Tracy Wigfall 

Biology 

Lab Monitor 

College of 
Charleston 
Accounts Payable 


GRADUATE SCHOOL 


Name 

Maior 

Intern 


Jermaine 

Hampton 

Physics/Eng 

Asst Web j 

Publisher j 

i 

Wake Forest 
University - 
Biomedical Eng 

Antoinette 

Williams 

Biology 

Asst Web | 

Publisher 

University of 
South Carolina - 
Medical School 

Jowi McMillan 

Biology 

Lab Monitor [ 

University of 
Georgia - Biology 


SUMMER INTERNSHIPS 
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_ ... . 

CNRT f 

Intern 

^Jame \ 

Major \ 

Nicole Baldwin \ 

Chemistry 

Asst Web 
Publisher 

SCSU 

Marcus Britt | 

Comp Science 

Asst Sys Admin 

Web 

Development 
Lucent 1 

Technologies _j 

Exhange Program^ 

Oxford 

University 

General Motors - 1 
Programming j 

Damian Clarke j 

1 

Comp Science 

j 

Asst Web 
Publisher 

Sirbrittie Grant 

Comp Science 

! Asst Web 
i Publisher 

AT&T - Web j 

Development j| 


ln comparison » — wage eaters on campus a, Son, Carolina State Univerrity, the .owes, salary o, , 

any CNRT intern is greater than the minimum wage. ^ 

Jermaine Hampton, a Physics/Engineering S^sK^ntil July 1997. He is 

“ s ; : 

From its inception ot S. C. State, the by providing the _ 

experience as a student by placing basic resea rch and career planning. During my tenure as _ 

training that allowed and the Internet continued to grow to develop 

CNRT Webmaster, mv knowledge of computers, nei*onun S 

Zo skills which impact my life as a graduate student even today. „ 

, ^ r'WRT Research Assistant in 1997, during which 
Sirbrittie Grant, Computer Sc ^ enc %^° r, J° r oi ® Rese arch Web Site while working in a UNIX “ 

time she created and maintained the S g g desire to pursue a career in Management — 

environment, utilizing digital imaging techmques^ I currently employed by IBM as an IT 

Information Systems upon developing on a Windows NT platform, jointly using 

^acl^da^^'s^Powe^uUdenmd Java tools. Sirbrittie had this to say about CNRT: - 

CNRT provided the ^ 

well-grounded stepping-stone to my academic, teclmicat p 

, »h<» rNRT Webmaster. He is also a member ot tn 

Andre’ Murphy, a Computer Science major is Carolina state University, he will become a ' 1 

United "ith the C "* ° Uari AndK ' PlanS ‘° PURUe * ’ 

C M°rr'r^ 0 eTn N=, working Administration. Of the program, he says: _ 

The Center for Network Resources and Training vastl^mproves one s educational ep . 



Carolina Stare University through the exposure it provides to various integral facets of computer science. 
Some of these aspects include Web Publishing, Network Administration, and Research. Vie CNRT provides 
the accessibility to the Internet so that both students and faculty at SCSU can fully realize and appreciate its 
educational value and usefulness. The CNRT furnishes the valuable hands-on experience that is no 
available in the ordinary classroom environment but it is so necessary for one to acquire a job of their 
choice. Vie benefits of the Center for Network Resources and Training are both exponential and boundless. 
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Spatial Temperature Variations in the Lagoon Nebula (M8) 


Ely N. Duenas 

City College of New Y ork/South Carolina State University 

Physics Dept. 

41-06 50th Street 
Apt# 2J 

Woodside, NY 11377 
718-205-7036 
212-678-5622 
eduenas @ giss.nasa.gov 


Abstract 

MUSPIN NRTS sites at South Carolina State University (SCSU) and City College of New York (CCNY) 
have collaborated to fund student astrophysical research during the summer of 1998. The results of one sue 

student are presented. 

The emission nebula M8 has being examined using ground based CCD imagery taken ttooug 
interference filters at select wavelengths of diagnostic importance (e.g_, temperature). reduction 

package was used in the standard manner to calibrate the raw images. Further details of ^the .da ^edutfun 
can be found elsewhere in this conference (see Taran Tulsee’s poster). The ulumate goal of this pr^ect is to 
produce a temperature map of the nebula using the doubly ionized oxygen atom, which emits at a 
wavelength of 4363 and 5007 angstroms. The ratio of images obtained at these two wavelengths will lead 
the most detailed spatial temperature map of M8 to date. This map will be of importance to fuwre 
researchers in determining chemical abundance variations among M8 and other galactic emission n 


This research is being funded by MUSPIN NASA cooperative agreement NCC5-116, NASA-URC 
NCC5-228, and other NASA sources. 


Summary 

NRTS Summer Collaboration 

In a collaborative effort to motivate undergraduate students to develop an interest in Astronomy and Space 
Science, the MUSPIN NRTS sites at SCSU and CCNY have participated in a research exchange program 

that involved students from each NRTS. 

The oresenter of this poster had the opportunity, for the first time, to have hands-on use of an 8" teles ^ 
during astronomical observing nights set up by the observing tearm The obsOTtnf ’ 

Taran Tulsee (Queensborough Community College-see hts 

Duenas (Hunter College of CUNY), and was gu.ded by Dr. Donald Waiter (SCSU). Such obsemng 
exDerience was very rewarding for students who are considering a ^ . . : macy ~ 

Additionally, the students gained computing/technical skills (including we pu is ng, lgi 
processing, working in the UNIX environment, and the use of SUN workstations. 



About the Lagoon Nebula, M8 

Also called NGC 6523, the Lagoon Nebula is about 5200 light-years taoteSjjn < »d in the ««*. ofthe 
center of the galaxy, and it can be seen by die naked _ eye as , a corneal ^'“8'° violet (UV) " 

constellation. M8 contains dust and gas clouds where ne ’ ceen as a glowing region of 

radiation tha, 5 

Hourglasses observed, which hr. a high 

- - ■ — - to « 

be protostars or new stars in their earliest stages of formation. 


Results from this Study . . _ _ 

This poster wUl summarize the results of the data reduction and image : eSesTtmages^ere 

ground-based images taken of the nebula through ^ ^ js 

^sh'ihfresleS^mt pubhshe^and made available for others interested in determining 
chemical abundances and modeling HD regions. 
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Abstract 

A NASA funded undergraduate research student at South Carolina State University will present die results 
of a study of the effects of doping BiSCCO superconducting compounds with Ag and Au. Previously 
processed compounds (See Kelry Robinson this conference) are used to make quantitative measurements of 
pellets and whiskers. These measurements are used to determine the effect of doping on the transition 
temperature (temperature at which material superconducts). This study will look at doping ratios not 
previously studied. The results of this study will ultimately contribute to a better understanding of 
superconducting materials and commercial applications. 


Introduction 

BiSCCO is shorthand for bismuth strontium calcium copper oxide (Bi2Sr2Ca2Cu30 or Bi2Sr2CalCu20) 
compounds which are high transition temperature superconductors. One of the easiest measured parameters 
of superconductivity is the transition temperature T c . There are theories of how T c should be affected by 

substitution. Thus there are many studies of the effect of substitutions for Cu in the Cu-O planes which are 
thought to be the cause of high T c superconducting compounds. The research group at South Carolina State 

University has found it to be relatively simple to grow substituted single crystals (whiskers) of the Bi-based 
superconductors with narrow transitions so that various substitutions may be studied. s 
concentrated on substituting the Cu in the BiSCCO series with either Au or Ag. 


Experimental Procedures 

The growth method for the single crystals was pioneered by Matsubara et al. Details of the method can be 
found in the presentation by K. Robinson. Briefly, the proper amounts of oxides and carbonates were mixed, 
melted at 1200° C splat-cooled and annealed at just below the melting point for 100 hours. Quantitative 
con^osUioral t analysis of substituted samples was done by electron probe microanalysis using a Cameca 
SX50 four-wavelength spectrometer automated electron microprobe. 

A standard four-probe DC technique with a supply current of 100 microamps was used to measure .^io^of 
electrical resistance which allowed for the determination of the sample 

temperature. Electrical contacts were made by evapof^ng four silver pads on the sample, th m g 


55 O 0 C for one minute in air. Typical contact resistance was less than one ohm when silver pamt was apphed 

after the evaporation. 

The resistance-versus-temperature curves usually forThe^S? phase. The second near 

resistance. The first in the region of 1 It has been shown from other analysis techniques that 

80 K corresponds to the transition for the P • . h 2 212 material. The data was taken for 

the majority of the sarnie ,Ca 2 ,Cu, n A g „0 8 „ where n ranged 

various substitution levels of silver in th g V 2 • whisker was determined from 

from 0.1 to 2.0. As indicated above, the amount of subsututed material tn the whisker was 

microprobe analysis. 


Results 

A systematic substitution of Ag for the Cu does not £ Tg— d' 

Resistance measurements on the ^ that there is either no effect or the 

Z supported by the electron microprobe anaiysis tesuits which _ 

show the absence of Ag in the whiskers. I 
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The Houston Prefreshman Enrichment Program (Houston PREP) is an eight-week summer enrichment 
program conducted at the campus of the University of Houston-Downtown (UHD). Houston PREP is geared 
towards high-achieving, yet economically and socially disadvantaged Houston area middle and high school 
students with an interest in engineering and science. 

Houston PREP spans over four summers, and its academic components include Algebraic Structures, 
Engineering, Computer Science, Logic, Physics, Probability and Statistics, Problem Solving, SAT 
Preparatory Seminars, and Technical Writing. 

The program faculty is composed of college instructors and local high school teachers. This year, six high 
school instructors were provided by Houston area school districts. These teachers were trained by UHD 
faculty members in advance to prepare for the PREP curriculum. 

The program staff consists of program assistants, who are undergraduate students majoring in math, science, 
or engineering. These program assistants remain in contact with the students each day, and serve as tutors 
for the Houston PREP participants. They also prove to be great role models and mentors to the students. 

Since Houston PREP targets economically and socially disadvantaged students, no tuition or fees are 
charged to the student. In addition, the program is an approved site for the Houston Works Program and The 
Texas Department of Human Services Summer Food Service Program (SFSP). This allows all Houston 
PREP participants to earn money and receive free breakfast and lunch for the tenure of the program. 

A 1997 Follow Up survey of previous Houston PREP participants revealed a 99% high school graduation 
rate. Of the survey respondees, 91% were college students or college graduates; 57% were engineering or 
science majors; and 75% of these college students were minority. 


I! IW 
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Ms. Ruth Hodges 
South Carolina State University 
Miller E. Whittaker Library 
PO Box 7491 
Orangeburg, SC 29117 
803-536-8630 
803-536-8902 
lb_hodges@scsu.edu 


Abstract 

The Congressional Electronic Library Act of 1993, and the President and Vice-President in their report on 
"Technology for America’s Economic Growth," called for the development of digital libraries. Workshops 
by the National Science Foundation (NSF) and others led to defining a research agenda for digital libraries. 
This was identified as a national challenge in the Information Infrastructure Technology Application 
component of the U.S. High Performance Computing and Communications Program. In late 1993 the 
National Aeronautics and Space Administration (NASA), NSF, and the Advanced Research Projects 
Administration (ARP A) jointly sponsored a requests for proposals on "digital libraries." The project focuses 
on dramatically advancing the means to collect, store, and organize information in digital forms; 
additionally, it focuses on making it available for searching, retrieving, and processing via communications 
networks in a user-friendly way. Multidisciplinarian collaborative projects were funded under this initiative 
at Camegie-Mellon University, the University of Califomia-Berkeley, University of Califomia-Santa 
Barbara, Stanford University, University of Illinois Urbana-Champaign, and the University of Michigan. 
This poster focuses on current developments in digital library research and technology. It examines the 
impact of digital libraries in science, medicine and libraries in general. It addresses issues resulting from the 
development of digital libraries; and further discusses to what extent Historically Black Colleges and 
Universities (HBCUs) are involved this technology. 


What is a Digital Library? 

There are many definitions of a "digital library." Terms such as "electronic library" and "virtual library" are 
often used synonymously. The elements that have been identified as common to these definitions are: 6 

• The digital library is not a single entity 

• The digital library requires technology to link the resources of many 

• The linkages between the many digital libraries and information services are transparent to the end 
users 

• Universal access to digital libraries and information services is a goal 

• Digital library collections are not limited to document surrogates: they extend to digital artifacts that 
cannot be represented or distributed in printed formats. 

In 1995 this broad definition was adopted by the Association of Research Libraries which is a major library 
organization mostly comprised of large academic libraries. 

In essence, digital libraries use computer technology to store, manage, and disseminate vast amounts of 
information. The components of a digital library include assemblage of electronic data, cataloging and 
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indexing mechanisms, tools for locating, searching, “^“^te^dd 

K * formed « 

statisticians, computer scientists, and others. 

Impact on Science and Medicine 

«tt 1 j vt/nr TT has exponentially increased, especially in areas 
The production of scientific information since Genome Project generate large gene and protein 

such as molecular biology. Endeavors sue “ computerized format for dissemination to scientists 

Sevml ttlattd "« Tlf 

In 1993 the NASA, NSF, and ARPAjoindypo ^ c{ storCj organize information in digital 

project focuses on dramatically advancing the mean * retriev i ngj and processing via 

forms; additionally, it focuses on making it a ^ ab l ® f we ^ funded under this initiative (see table 1). 
communications networks in a us ® r "^ n ® n y ex ^pi es taclude: Global change datasets, chmate and weather 
Since then projects have continued to gro , P dia medica i databases, social sciences 

databases. Human Genome data, availab le in digital format and 

needed for research and development. 


Impact on Libraries w 

rfisr-- 

to link together and even merge. As librar try f P tQ many informati0 n resources that is available » 

world, many have described the library. . . g uality and authoritative information is 

electronically. 1 1 The "gateway" phenomenon ^ Concepts by libraries differ in aspiring _ m 
available but also is accessible m a user-friendly en c £ ate digital libraries to further expand 

toward the digital "gateway." For example some an™ on effort^ L individuals to interact with = 
access, increase usability and effectiveness, ane combines traditional print publications and new 

information; some envision a "hybrid" Uwy-« of presetting deteriorating manuscript - 

digitized information; and others view digi 8 ~ The following are examples of digitalization by 

and rare books and have joined the "dtg.tal bandw gon. Tbe M»l ^ ^ books in e|eclroni n = 

libraries. 1) Cornell University has ,nc l“ d '^^° r = th g'®“h Library in London, and the Vatican Library in 
SSS “at— s, r 3, die Library of Congress expecri to have 5 _ 

million books and images digitized by the year 21X10. . _ 

As documents are integrated into very tog ' • "Sg“rbmwriil°m^ 

im P onart UnkaEes “ “ nls that * = 

incorporated within catalog entries? w 
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Digital Libraries and Historically Black Colleges and Universities 

To what extent are Historically Black Colleges and University (HBCU) libraries involved in digitalization 
and what are the potential impacts of this technology? A general perception is that the technological 
infrastructure is modest at most of these libraries. As for digital libraries, several HBCU libraries provide 
their users access to traditional journals, indexes, reference books, etc., through the World Wide Web. 
Although some of the most comprehensive and significant African Diaspora archival collections are located 
at HBCUs, only a few participate in digitizing their collections. Moreover, libraries owning such collections 
attract scholars nationally and internationally for research. The following is an overview of significant 
archival collections at some HBCUs which are potentially available for digitalization: 1) Moorland-Spingam 
Collection at Howard University contains one of the most comprehensive collections on people of Africans 
descent throughout the Diaspora. The collection includes original documents of such notables as: Charles 
Drew (surgeon and blood storage pioneer), Frederick Douglass (abolitionist), Kwame Nkrumah (past 
president of Ghana and Panafricanist), Alan Locke (writer and Rhode Scholar), E.E. Just (zoologist and 
father of parthenogenesis), Paul Robeson (singer, actor, and scholar), Booker T. Washington (past president 
of Tuskegee University and educator). Carter G. Woodson (educator, historian and father of "Black 
History"), etc.; 2) the Clark Atlanta University Collection includes the John Henrik Clarke Africana and the 
Countee Cullen Memorial Collection of Graphic and Performing Artists; 3) and Fisk University houses 
original documents of W.E.B. Dubois (Panafricanist), Marcus Garvey (Panafricanist), Langston Hughes 
(writer), and Aaron Douglas (visual artist); and 4) South Carolina State University owns original documents 
of the 1896 organization, the Palmetto Medical, Dental and Pharmaceutical Association. 

Some potential impacts of HBCUs digitizing its archival collections are: 1) to expand the use of these 
documents and promote resource sharing among institutions — ideally similar to Georgia’s Galileo system, a 
digital library system consisting of resource sharing of the online catalog, electronic journals, indexes, and 
other resources among university, school, public, and technical school libraries; 2) to provide value added 
sources of information. That is, quality, authoritative, and substantive information could be digitized and 
disseminated nationwide to students, researchers, and others seeking scientific, medical, and other types of 
information — thus, promoting research and development from anywhere anytime. 


Issues Related to Digital Libraries 3, ^ 

The following are major issues related to digital libraries: 

1 . Economics 

Where will we get the money to maintain current projects and fund future ones? 

2. Selection 


What should we digitize (Archival materials, resources with high user demand, teaching resources, or 
materials where copyright has expired)? 

3. Quality Control 

How do we add structure, organization, and validity to the Internet? 

4. Interoperability 

How do library users at one location using one interface search digital collections of hundreds of 
libraries? 

5. Copyright 
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How do we make materials widely available digitally while protecting 
writers, and publishers? 


the library rights of artists. 


Conclusion 

Given the many possibilities of digital technology, ^eiftechnological infrastructure to ensure that 

new heights. HBCUs like other insu.uuo^ work." Institutions need to 

digital libraries are fully functional- no need to have the teem gy ^^ons mu st ensure 

develop digital libraries with univers searc f cture j s within the regulations of copyright. Accordingly, 

and temporal barriers. 


Table 1: Six Digital Libraries Projects 4 515 


Project Name 


Carnegie-Mellon University 

Project Title: Informedia 
DigitalVideo Library 


University of 
California-Berkeley 

Project Title: Environmental 
Planningand Geographic 
Information Systems 


[University of California-Santa 
Barbara 


Project Description 


Investigates how multimedia 
digital libraries can be ! 

established and used (video, j 
audio, images and text); research.^ 
is in the area of speech 
recognition, image j 

understanding, and natural j 
[language processing supports. . j 
.knowledge base and search | 
retrieval. 

Aims to develop the S 

technologies for intelligent 
access to massive, distributed | 

collections of photographs, 
satellite images, maps, full text 
documents, and multivalent" 
documents; research includes 
computer vision, databases and 
information retrieval, user needs 

asse ssments, etc. ^ 

Explores problems related to a 
distributed digital library for 
geographically referenced 
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Project Title: The Alexandria 
Project: Spatially-Referenced 
Map Information 

information; comprised of j 

digital maps, text, space shuttle j 
and satellite images, and historic 
aerial photography of California/ 

Stanford University 

Project Title: Interoperation 
Mechanisms among 
Heterogeneous Services 

\ 

Focuses on interoperability, i.e., 
how disparate databases can be : 
treated as one by the user 
(Tennant, 1997). The network 
will include not only books and j 
journals, but data from private 
collections and scientific studies. 
The system employs software 
enabling people to browse 
through disparate sources at the j 
same time. j 

University of Illinois 
Urbana-Champaign j 

Project Title: Federating 
Repositoriesof Scientific 
Literature 

Aims to provide full-text 
journals, magazines, and 
scientific literature primarily for 
engineers. Documents mostly in 
SGML (Standard Generalized 
Markup Language) and Adobe 
Acrobat. This system will 
provide people ... at 10 large 
Midwestern universities remote 
access to full-text and pictures 
of tens of thousands of 
documents. I 

University of Michigan 

: Project Title: Intelligent Agents 
for Information Location 

(I 

Aims to develop sophisticated 
software programs which will 
allow librarians and users to 
search more efficiently for 
information on the subjects of 
earth and space science; JSTOR 
(Journal Storage Project), 
Humanities Text Initiative, etc. 


Table 


2: Other Digital Libraries Projects 4,8,9,12 ' 16 


141 


Project Name L 

Project Description H 

New York Public Library (NYPL) It 

] fi 

Project Title: Digital Library j f< 

Collection P 

f 

iciudes digital images and texts j 

les from the Schomburg Center | 

Dr Research in Black Culture i 

ertaining to women, dance, i 

ieater, music, etc.; and the NYPL j 
mding aids. j 

Indiana Music Library ^ 

a 

Project Title: VARIATIONS r 

Project 

'ocuses on digitalization of audio J 
ind video materials related to j 

nusic. 

University System of Georgia j 1 

1 

Project Title: Galileo j j 

\ 4 

Yovides statewide digital library 
•esource sharing among Georgia’s 
private and state universities, 
jublic libraries, technical schools, 
and public schools. 

Library of Congress Digital | 

Collections 

Project Titles: American Memory; ; 
and Thomas i 

Provides Historical Collections, 
and Legislative Information via the 
Internet. 

Michael Hart, Executive Director j 
Project Title: Project Gutenberg 

Provides electronic textbook files 
available via the Internet. 

f "I 

Tufts University 

; 

Project Title: Perseus Project 

Provides multimedia library ot | 

information about Archaic and j 

Classical Greece: Literature, 

, history, art, and archaeology. — 

National Library of Medicine 

Project Title: Visible Human 
Project; and GeneBank 

Provides anatomically 3-D 
representation of the male and 
female human body; NIH’s genetic 
j sequence database of all publicly 
1 available DNA and protein 
Iseauences. = 

Virginia Tech 

Project Title: Networked Digital 
Library of Theses and dissertations. 

1 Consists of an initiative of 39 j 

institutions to increase the 
; availability via the Internet of 
I student research by digitizing 
j masters theses and doctoral 
dissertations. _ 

University of Iowa 

Project Title: The Virtual Hospital 

j Includes a medical mulumedia 
: database containing materials for 
medical education, patient care, 
patient education, and continuing 
medical education. Available via 
the Internet. _ — ' 
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Summary 

Academic librarians have redefined and expanded their traditional roles in to meet the changing needs of 
students. The increasing emphasis on computer literacy, access to electronic and digital formats, the 
Internet, and the globalization of education have prompted libraries to respond with creative and innovative 
programs and services for all users. 


While these are exciting times, as we approach the 21st century minority graduation rates are still low all 
over the country. Research has proven that the dominant culture does not take in account unique differences 
in diverse groups, which should be nurtured and cultivated. Native Americans, along with other minority 
groups, sometimes do not know about the vast informational resources within mainstream universities. 
Nationally , libraries cannot continue to meet the needs of a diverse clientele by only recruiting and catering 
to people from the dominant culture. As Librarians and Women of Color, it’s our responsibility to provide 
outreach, training and support for a variety of diverse groups. 

This poster presentation will showcase library outreach projects and instruction, which is geared toward 
diversity education and life long learning. Librarians are organizing computerized information and 
evaluating new technology for: 

• Web design and maintenance 

• Curriculum development 

• Interactive Instruction 

• Multimedia Development 

Goal 

To provide an interactive and informative presentation on current University of Arizona projects focussing 
on diversity education and cultural development. 


Methodology 
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Pre-Survey 


The purpose of the survey 
our poster presentation. 


is to tailor the participants interests and ideas 


with the information provided m 


u Kip The survey will assess the 

Participants will fill out a short le^"6 information, 

individual's computer expertise, project interests an 


Learning Modules - " wiU * b00 kmarked and available for 

. Internet- The projects which are accessible t oug n,. oro iects and 

• Power Point Presentation - A continuous power point presentation will showcase tfi ^ ^ 

all the special outreach projects, c 


. C"dClaat m Trpos.er board arranges 
information and suggestion forms together. 


Evaluation . The form will contain all 

After the presentation, 

raSS^dS^f any sections die person - mterested in. and 

back to their institution or business. tc These ideas and 

From this presentation, we wa|d| 0 ^^^^^t^ore^acMea^^d^er^wi^^cr professionals 
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Abstract 

A NASA-funded undergraduate research assistant at South Carolina State University will present the results 
of a processing and growth study of Ag- and Au-doped bismuth-strontium-calcium-copper-oxide (BiSCCO) 
superconducting compounds. Proper stoichiometric ratios of all components are mixed to form a base 
compound powder. Different processes will be discussed including pellet formation and single crystal 
whisker growth. Pellet formation involves a high-pressure procedure to be discussed in detail. Whisker 
growth includes high-temperature (1200® C) sintering which leads to millimeter-sized or smaller crystals. 

Introduction 

This study is a part of a project that investigates the change in the properties of bismuth-based 
high-temperature superconductors as a portion of the copper is systematically replaced by either silver (Ag) 
or gold (Au). This substitution changes the material properties and probes the underlying mechanisms for 
superconductivity. Superconductors are marked by a rapid vanishing of resistance at the critical temperature 
(T c ). In conventional superconductors T c ranges from less than 1 K up to 23 K for Nb 3 Ge. High-temperature 

superconductors were first discovered in 1986 when Bednorz and Muller announced a transition temperature 
of up to 38 K in lanthanum copper oxide which had been doped with either strontium or barium. The 
laboratory at South Carolina State University investigates the properties of the bismuth-based materials 

(Bi 2 Sr 2 Ca n . 1 Cu n 0 8+x where n =1,2,3). In these studies the materials are doped with either Ag or Au as a 
substitute for a portion of the Cu resulting in Bi 2 Sr 2 Ca n l Cu n z O g+x where n =1,2,3 and z = 1 to n. The 

procedure described in this paper concentrates on the addition of Ag and results in bulk samples in the form 
of pellets. By a slight variation in the processing procedure single crystals of the materials (whiskers) can be 
produced. The properties of the samples are determined by examination of the transition curves and from the 
results of microprobe data. 

Experimental Procedure 

Several molar ratios of bismuth, strontium, calcium, silver and gold are chosen for this study and are 
outlined . Appropriate amounts of their oxides and carbonates are mixed together and ground to a fine 
homogeneous powder. These powders are then put in the furnace and calcined at 85CP C for 6-8 hours. This 
step is repeated several times with intermediate grindings to ensure homogeneity. The calcined powders are 
then pressed into pellets at 7 tons and sintered at 850° C for 100 hours with an intermediate grinding. 
Afterwards, the pellets are cut and inspected under an optical microscope for surface textures and 
irregularities. 147 


The phase of (he processing (hat involves the formation of a glassy for , 

"whiskers" of the BiSCCO superconductor can 1 * Really about 30 minutes. The melt 

a sufficiently long time to make sure that they ha t byanother steel plate. This step produces 

Sisztss SST3SS SE21, «■ -i—" 

Results 

The addition Ag or Au to the initial compounds sh °“ ld r '^ as a result 

superconductor. The resulting * «S»ons within Ore pellet 
of to substitution. Electron mrcroprobe results m dicatetna ttne 8 inconclusive. Work rs 

The e ff e ct of to substitution on to transition temperature of to matenais was 

continuing on the effects of Au substitution. 
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Introduction 

The understanding of the Earth as an intricately coupled system and the variables that influence climate 
changes has been a subject of interest for many years. 1 ' 2 '* The study of interactions between the atmosphere, 
land, ice, oceans, and biota and their impact in the climate change has attracted scientists from many 
disciplines over the years. This has created the Earth System Science (ESS) interdisciplinary field. In the 
early days scientists made in situ observations of the atmosphere, land, ice, oceans, or biota and correlated 
those to the climate changes. These studies by did not provide the overall picture of the global changes. 
Satellites have revolutionized ESS studies allowing global coverage. Since satellites have been utilized as a 
research tool, vast amounts of data have been collected. Unfortunately, for years only atmospheric scientist 
had access to this valuable data. Now there is a large effort to disseminate this data by the various agencies 
involved. These stems from the easy distribution of the data through the Internet and availability of the 
computing power needed to produce images and store data to the average citizen. However, public 
awareness of the availability of this data and education on how to utilize it has lagged behind. 

The six-week Research Experience in Earth System Science (REESS) summer program educated twelve 
MSET undergraduate students of the existence and usage of the vast data resources available from the ESE 
missions. This was accomplished by assignment of short research projects to the students and an intense 
educational program. 

• Introduce undergraduate MSET students to relevant aspects of ESE programs and encourage usage of 
on-line NASA resources. 

• Provide an enriching experience of scientific investigation in Earth System Science within a 
collaborative interdisciplinary environment. 

• Exploit the Stratospheric Aerosol and Gas Experiment II (SAGE II) data for the determination and 
understanding of the global atmospheric water vapor variations from high to low tropical storm 
activity years and atmospheric aerosol concentrations influence in ozone depletion. Enhance SAGE II 
data visualization techniques. Study the earth radiation budget using the Earth Radiation Budget 
Experiment (ERBE) satellite data. 

• Provide research opportunities and educational experiences to students from institutions, which are 
underrepresented in the ESE programs. This includes Historically Black Colleges and Universities, 
Hispanic Serving Institutions, and Junior Colleges. 


Student Participants on the REESS 98 Program 
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Name j 

i 

Educational Institution j 

j 

Principal 1 

Residence 1 

— ' ~ l 

Darrick J. Belcher; 

Norfolk State University ! 

Danville, KY 

' “| 

Khadijah Booth j 

» 

Xavier University ! 

Gloucester j 

County, VA j 

Ilyanna Budak 

Southwest Texas State j 

University 

Austin, Texas 

1 

Thomas Butler j 

Howard University j 

Chicago, IL | 

Erik V. Cope 

Tidewater Community 
College J 

Norfolk, VA 

— J 

Aaron M. 
Freeman 

New York Institute of 1 
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Educational Activities __ ; 

Lectures, seminars, demonstrations, and exercises to SX 

given throughout REESS. These activities were generally performed m the nrst 


Lecture Series 

A series of lectures were delivered in order to expose the 

earth’s climate, scientific research methodology, team wor , n i between students and lecturer. 

Although the events are referred as lectures, ->'“-^ U ' n 0 s ^Ltn C related 

NASA ^gralm;^^a^g^Md^e^^ork^he^^^r^tc^nRe«^h'.^e^ndei^In(^lwtufent, and 

V,s,on. Leadership, Management; Numenca. 
Arrayst'and Self Motivation and Teamwork: Importance in Research. - 


Seminar Series 

The participants attended seminars delivered by prominent scientist. 


Seminars were followed by a discussion * 


period to ensure understanding and encourage student involvement. 

• The Human Adventure Continues 

Dr. William Smith, Virginia Air and Space Museum, Hampton, VA 

• Sea Surface Temperature Variability 

Mrs. Elizabeth Smith, Center for Coastal Physical Oceanography, Norfolk, VA 

• Stratospheric and Gas Experiments II and HI 
Dr. William P. Chu, On campus 

• Laser Development at NASA 

Dr. Norman P. Barnes, On campus 

• Remote Sensing from Satellite 

Dr. James Russell, Hampton University, Hampton, VA 

• Langley Aerospace Research Summer Scholars 
Mrs. Rafaela Schwan, On campus 

• Graduate Student Research Program 
Mr. Lloyd B. Evans, On campus 

Exercises 

Various exercises were assigned throughout the program. These exercises were aimed to improve skills in 
data manipulation, scientific visualization, teamwork, and oral presentations. All these skills were not only 
necessary for the successful completion of the program but also for successful carriers. Some exercises were 
independently performed, but most were completed in teams. Mentors were available to answer questions. 
The exercises are described below. „ 

• Excel Data Manipulation Exercise 

Students established competency in fundamental data manipulation, averaging, statistics and graphing 
using Microsoft Excel. This enabled the instructors to emphasize the quantitative nature of the task 
ahead without getting bogged down in low level syntax issues. 

• Sea Surface Remote Sensing 

Students were taken to the Center for Coastal Physical Oceanography at Old Dominion University, 
where they were allowed to manipulate sea surface satellite data. Exercises related to the data were 
administered to the students. 

• Literature and World Wide Web Review 


The first step of Scientific Research is to understand previous investigation in the topic of interest. 

• Create Mission Statements for the REESS Program and Individual Teams 

Creation of a mission statement establishes the direction in which the program and teams are going as 
well as promotes teamwork. 

• Create a Team Web Page 

Students were trained in Web Page authorizing techniques. 


Student Presentations 

In science, the dissemination of new discoveries is of primary importance. Teaching communication skills in 
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a research environment is as important as the -saenuf ^ o k^ ® f ^ presentation wi n be 

were required to prepare and deliver a weekly presen ‘ . ference: 10 minute of talk followed by a 

equivalent to the format of a presentation at a maj speak £ v ery Friday morning all research 

2-minute question period. Everyone m the group was consisted on their literature 

groups gave presentations on their progress. Fridays the progress of their investigation was 

were delivered. 


BEST Fest 

A day long series of talks and S^d 

nfse^eXS VS- on their own projects as well as attending mini-woritshops 

STSe from NASA Goddard Space Flight Center. 


Trips 


Students were taken to two educational touts and the beach. The educational tours were to 

• Jefferson Laboratory 

• Center for Coastal Physical Oceanography 


Research Activities - 

The twelve students were divided into four research 

;:rwt?utt ; 

Section 5.5. The projects are described below. 

tt /c *pp m Hara was utilized for three research projects. The 
Stratospheric Aerosol and Gas Experiment n (SAGE ® d|a ^ Budget Sa(emt e (ERBS). This , 

SAGE n is a solar occultation experiment momittd SAGEH to record a sunrise and a sunset event per 
satellite orbits the earth nearly 15 times a y g imately 900 profiles. The water vapor 

orbit. Total earth coverage is achieved in one momb wi* watt r absorption line. The 

concentrations are obtained by measuring the solar “EM*? t J™ heK before a sunset and after the sunrise 
instrument self-calibra.es by measuring the s 1 ^ above the amjt^ ^ ^ ^ This reso , ution is _ 

events. The spatial resolution is 200 km ‘ °“8 ' assoc ; ate d with convection, but small enough to 

large enough to comprise most of the ve validated with radiosonde results, frost point 

h^""d . The accuracy is estimated to be around 10%. 

The ERBE data was utilized by incoming radiation, outgoing 

Northwestern University. Several ERBE data «tsw« This software allowed easy 
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REESS Activity Schedule 


Summary 

The rigorous 6 week Research Experience in Earth System Science (REESS) program exceeded 
expectations in educating MSET undergraduate students in the manipulation, interpretation, and 
understanding of remote sensing data. This was achieved by the assignment of research projects relevant to 
ESE, coupled with an intense educational program. The research projects investigated global atmospheric 
water vapor, atmospheric aerosol and ozone concentrations, the Earth Radiation Budget and computer 
programming for enhanced data visualization. Faculty mentors guided the students through the entire 
scientific process, from the initial literature search to the final report. Since research projects were very 
specific, an educational component was incorporated into the REESS in order to broaden the experience. 
This component exposed students to other topics relevant to ESE, which may have not been covered by the 
research project alone. A lecture and seminar series provided a background on various topics of interest. The 
literature and World Wide Web searches exposed the students to data from other satellite platforms and 
acquainted them to a variety of remote sensing data. At the end of REESS the students; had an 
understanding of the earth as a coupled system in which many interactions are critical to climate change; 
understood satellite data manipulation and image creation; were capable of accessing and interpreting 
satellite images via Internet; and some of them became inspired to pursue further work in atmospheric 
sciences. 

REESS also provided research opportunities and educational experiences to students from institutions, 
which are underrepresented in the ESE programs. This included Historically Black Colleges and 
Universities, and Junior Colleges. 


The REESS program should become an integral part of Norfolk State University’s summer activities since it 
will continue having a positive impact in the student participants. Particularly to groups which are 
underrepresented in the ESE programs. 
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Abstract 

Simulation software packages play an important role in the study of Digital Electronics. Some of the 
software packages currently used in the study of digital electronics are Electronics Workbench, PSPICE 
Schematics, and Logic Works HI. These software packages have unique features and capabilities, but lack 
capabilities to address digital electronics concepts like number systems and digital arithmetic. This 
necessitates the design and development of simulation modules to address the limitation of the existing 
software packages. This presentation describes the development of simulation modules for number systems 
and digital arithmetic using object oriented programming language (Visual Basic) and graphical 
programming language (LabVTEW). These modules can be used in conjunction with existing software 
packages to effectively train students in the area of digital electronics. 


1. Introduction 

Digital principles and circuits is an important area of study since it is extensively used in the design and 
application of computers and other applications. Electrical Engineering and Computer Science curriculum 
consist courses in digital principles and application and various software packages (PSPICE, Logic Works 
HI, Electronic Workbench, VHDL, OR-CAD etc.) are used to enhance die class room teaching. The students 
verify their designs using simulation software packages before assembling and testing it in the laboratory. 
These software packages have unique features and capabilities but unfortunately most of them have been 
unable to handle number systems, convert ing from one number system to another, complements, addition, 
subtraction, etc.. This necessitates design and development of software modules that can be used in 
conjunction with other simulation packages to effectively train our students in the study of digital principles 
and circuits. 

These modules can be developed using programming languages such as FORTRAN, PASCAL, C/C++, 
QBASIC but it would require enormous lines of code to provide an effective module (menus, error 
messages, graphics, instructions to use the program etc.). One solution to this problem is the use of object 
oriented programming like Visual Basic or use of graphical programming (LabVIEW). One can develop 
effective module with less lines of code using these and modules developed using these languages will be 
industry standard. 
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The objective of this presentation is to discuss the systems 

SSTS’SS 

smSs" ^ the principles and applications of digital arithmetic. 

The presentation is amanged in eight sections. Sectton 2 drscusSK few q of thc features of 

discusses different features of the module. Section P Visual Basic programming. Section 5 

section 3. This is necessary to show the simulation of number 

5SS conclusion and discussion. Section 8 presents a list of 

references. 


2. Theoretical Background 

Most of the steps and rules presented in this sect, on can be found in any standard digital principles and 
applications book. We have used two books [1,2] for our work. 

A Any Number System to Decimal Number System - Rul e_L 

Let us consider the source number as A = ( a n a n l a i • a -i a -2 -n^b 

where b = base and a = coefficients and the "a" values are between 0 and b-1. 

Let the decimal equivalent of A be Deq 

Deq = a n *b n_1 + a^b"' 2 + + a 2 *b , +a 1 *b° . a.^b^+a 2 *b' 2 +...+a n *b n 

Example 

Determine the decimal equivalent of binary number 1 1 1.1 1 or (1 11.1 l)j -( ),o ? 

. _ i *9 2 . 1*9 1 + 1*20 . 1*2 ' l +1*2 ' 2 = (4+2+1) • (.5+.25) 

Decimal equivalent Deq - 1 2 + 1 / + 


= (7.75) 


10 


B TVrimal Number Syste m tn Anv Number System - Rule J 

i l _j rii iu> thg fraction part of the decimal number. The 
Let D be the integer part of the decimal number “ ^*ase or radix of the destination number. ; 
decimal number therefore is equal to D.D1. Let b be base 

r-^voinv Integer nan to base X Ca naaing . fraction part to base X ^ ~ ^ _ ■ 

Use process of repeated division. Process Use process of repeated multiplication. 

Terminates when^ 

nnnti<»nt = 0 Process 
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terminates when 
fraction part = 0 


Quotient Remainder Integer Fraction 
D/bql rl Dl*bll fl 
ql/b q2 r2 fl*b 12 f2 


qn/b 0 m fn*b In 0 

Integer Part = (m ....r2 rl) Fraction part = (II 12 ....In) 

Destination base "b" number = m...r2rl.IlI2.. In 
Example 

Determine the binary equivalent of decimal number 7.75 or (7.75 )jq = ( )2 
In this example D = 7, D1 = 0.75, and b = 2. 

Converting integer part to binary Converting fraction p art to binary 
Quotient Remainder Integer Fraction 
7/2 3 10.75*2 1 0.50 
3/2 1 1 0.50*2 1 0 
1/2 01 

Binary equivalent of integer part =111 Binary equivalent of fraction part = .11 
Binary equivalent of decimal number 7.75 =111.11 

Note: There may be situations where the fraction part will fail to converge and may repeat. This situation 
can be addressed by limiting number of fractional digits in the destination number to a predefined integer 

value (say 6). 


C. Complements - Rule 3 

Let "r" be the radix or base of a number. 

The (r-l)’s complement of a number can be determined by subtracting coefficient of each digit froin(r-l). 
The r’s complement can be determined by adding 1 to the least significant 't N (L 
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Example 

Determine the (r-l)’s complement and rs 
In this example r = 16. Therefore r-1 = 16-1 


complement of the hexad ecima l number ABCDE.EE. 
= 15. Also A = 10, B=1 1, C=12, D=13, E=14, and F=15. 


r-1 

15 j 

15_ 

15_! 



15 j 

15 J 

[Original 

|Number 

A f 

B 

C j 

d ; 

• 

E ; 

F | 

|(r-l)’s 

IComplement 

5 ' j 

1 

4 

3 

2 1 

• 

i j 

•- I 

|Add 1 to LSB 

1 

: 

□ 

I 

! 


i 

lj 

[r’s Complement 

□ 

4 ] 

lj 

u 


M 

1 


D Addition Subtraction. Multiplica tion, and D ivisipn pf two numbers Rule J 

Binary numbers can be added, subtracted, multiplied, and divided just like any other ^radix _numbe r. Each 

numeral posiUon has a value, and when the addition of two numbers produces a result t ^ 

that can be represented by a character in the set, a carry is generated to the next 

generates borLs when a larger number in a digit position tssubtrac ed tan ij** 

fable for binary is quite simple: 0 multiplied by either 0 or 1 =0. and 1 mutaplred by 1 is 1. B.nary 

produces quotients with remainders like decimal division. 


Example Example 

Find the binary sum of X and Y. Find the following binary difference. ' 


X = 01110.10 2 and Y= 1101 1.1 1 2 


Carry 1 11111 

X 01 110.10 Minuend X 101 1010 2 
Y 1 101 1.11 Subtrahend Y 0101 1 10^ 
Sum 1 01010.01 Difference 0 10 U00 2 


Example Example 


Find X * Y. Find X/Y. 

X=10110.1, Y =01001.1 X=1 101 1.10, Y=101 
X jq = 22.5 X j 0 =27.5 
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Y 10= 9 - 5 Y 10= 5 

(X*Y) l0 = 22.5 * 9.5 = 213.75 10 (X/Y), 0 = 27.5/5 = 5.5 , 0 
(X*Y) 2 = 01 1010101.1 1 2 (X/Y) 2 = 00101. io 2 


3. Features of Simulation Module 

The simulation module is a menu driven computer program with menu items and other features. The 
following is a brief description of different menu items and other features. 

• ABOUT Menu - Clicking on this menu gives a brief description of the program. 

• CONVERT Menu - Clicking on this menu drops down two options; a) Any Number System to 
Decimal and b) Decimal to Any Number System. The user can select any of these options by clicking 
on it. Each option is provided with its input-output screen with input boxes and number of controls 
like RUN, PRINT, CANCEL, QUIT, etc., where the user can enter data and observe outputs, print the 
input and output, go back to main menu or quit the program. Also, the user input-output screen has an 
"INSTRUCTION TO RUN PROGAM" button and he user may click on it to see the steps to run the 
program. 

• COMPLEMNTS Menu - This menu is designed to determine the r’s and (r-l)’s complement of a 
number. Clicking on this menu provides the user with an input-output screen. The items in this screen 
are identical to the input-output screen in the CONVERT Menu options. 

• ARITHMETIC Menu - This menu is designed to perform addition, subtraction, multiplication, and 
division. Clicking on this menu provides the user with an input-output screen. The items in this screen 
are identical to the input-output screen in the CONVERT Menu options. 

• PRINT Menu - This menu is designed to print different forms. This has features like number of 
copies, color, font size and font type. 

• QUIT Menu - This menu is designed to allow the user to quit the program. 

The program is user friendly and works on a click and shoot principle. Built-in error handler routines 
provide the user with cause(s) of error and possible steps to remove the error. 


4. Source Code Listings 

Please refer to Appendix A for source code listings of few of the options. If Appendix A is missing (because 
of space limitations), please contact the authors. 


5. Simulation Results and Comparison 

Tables 1-3 provide results for various test cases. The results clearly indicate that the simulation modules 
performed satisfactorily in all test cases. 
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Table 1 - Theoretical and Simulation Results for Test Cases (Number System Conversion) 



Source Base 

Destination 

Base 

Calculated 

Result 

Simulation 

Result 


111 1.11 ; 


10 (Decimal) 

7.75 

7.75 

0 

lioi.io , 

8 (Octal) 


65.125 

65.125 

0 


JSKKBtm 

10 (Decimal) 

257.0625 

257.0625 

0 

msm 

10 (Decimal) 

2 (Binary) 

1100100.001 

1100100.001 

0 

100.125, 

10 (Decimal) 

8 (Octal) 

144.1 

144.1 

0 


10 (Decimal) 

16 

(Hexadecimal) 

64.2 

64.2 

0 j 


Table 2 - Theoretical and Simulation Results for Test Cases (Complements) 


Number] 

Radix' 
or | 
Base | 

.. w j 

(r-l)’s Complement j 

r’s Complement 

i - i ■ - 



%Error 

Calculated 

HWmHSslESffiSj 

ABC.D 1 16 ! 

654.3 

654.3 

0 

654.4 ! 



Table 3 - Theoretical and Simulation Results for Test Cases (Arithmetics) 


Numbers 
X=(01 110.10) 2 

Y=(l 101 1.11) 2 

Calculated j 

Simulated 

%Error 



Addition (X + Y) 


101010.01 

0 

Subtraction (Y - 



0 

X) 

L_ I 



g*" 


The multiplication and division modules are under development. We plan to present results of these 
modules in the conference. ~ 


6. Number Systems and Digital Arithmetic Using LabVIEW ^ 

Lab VIEW software from National Instruments is widely used fo, virtual instrumentation (vi) and control by 


































industry. A number of academic institutions use this software to provide instruction and conduct research in 
virtual instrumentation and control. This software is versatile and consists of numerous vi library which can 
be used in various disciplines. As far as number systems and digital arithmetic is concerned LabVIEW 
consists of vi such as From and to Decimal, From and to Octal, From and to Hexadecimal, and From and to 
Binary. Thesevis can be directly used to perform number system conversions.The input and output can be 
observed in real time in the screen. The addition, subtraction, multiplication, and division can performed 
using appropriate vis. 

In this section we will provide the diagrams for Decimal to Octal conversions. The other conversions and 
arithmetic will be presented in the conference. 

Decimal to Octal 


Inputs Output 



Connection Diagram 




1^51 


p3h 

CSSS 


Ja- 

ffa 1 


a 


FTT 

I E 'I 


7. Conclusion and Discussion 

The simulation methodologies in this presentation are designed to assist the student and faculty to study 
number systems conversion and digital arithmetic effectively. The simulation modules were tested for 
various test conditions and produced correct results. The multiplication and division modules using Visual 
Basic and Digital Arithmetic modules using LabVIEW are currently developed and will be presented in the 
conference. 
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Appendix A - Source Code Listing for Few Modules 
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This section provides the source listings of the here because of 

other options will have their own source codes and it is not possible to presen 

space limitations. 

Variables used in the program 

Global SB, SB 1, NID, NFD, dmll, decimal, dmllr, decimal2r As Integer 
Global rl, r2, r3, r4, r5, r6, r7, r8 As Integer 
Global r9, rlO, rll, rl2, rl3, rl4, rl5 As Integer 


Global rl6, Iresult As Double 

Global fl, f2, f3, f4, f5, f6, Fresult As Single 


Global result As Double 

Global Icl, Ic2, Ic3, Ic4, Ic5, Ic6, Ic7, Ic8, Ic9, IclO, 


Icl 1, Icl2, Icl 3, Icl4, Icl5, Icl6 As Integer 


Global Fcl, Fc2, Fc3, Fc4, Fc5, Fc6 As Integer 
Global Ixl, 1x2, 1x3, 1x4, 1x5, 1x6, 1x7, 1x8, 1x9, 


IxlO, Ixll, 1x12, 1x13, 1x14, 1x15, 1x16 


As String 


Global Fxl, Fx2, Fx3, Fx4, Fx5, Fx6 As String 


Global IDN, DB, FD As Integer 

Global rst, tl, w2, XI, check, checkl As Integer 


Global Counters(4 To 19) As Single 

’Global text 1(1 To 8), text2(l To 8) As Single 

Global dm, brs, octs, octb, obs, obsb, hdmls, hdmlb As Integer 

Global dmf As Double _ 

Global dmfl, Fin, finl, br, otl, hdml As String 
Global Idl, Id2 As Integer 
Sn.irre code associated v Mj button 

Private Sub Command l_Click() 

Label8. Visible = True 
Label9. Visible = True 
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Label 10. Visible = True 


Label 1 1. Visible = True 
Text4. Visible = True 
For Index% = 5 To 10 
Text5(Index%). Visible = True 
Next Index% 

’For Decimal to Binary 
Ifbrs = 1 Then 
brsb = 2 

brl = Log(dm) / Log(10) 
br2 = Log(brsb) / Log(10) 
br = (brl) / (br2) 
br = Int(br) 

For 1% = 0 To br 
X = (2) A (br) 

If dm >= X Then 
J$= 1 

Msg$ = Msg$ + J$ 
dm = dm - X 
br = br - 1 

Elself dn\ < X Or dm = 0 Then 
J$ = 0 
X = 0 

Msg$ = Msg$ + J$ 
dm = dm - X 
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br = br - 1 


End If 
Next 1% 

Text4 = Msg$ 

If dmf > 0 Then 
For Index% = 5 To 10 
dmf 1 = dmf * brsb 
fin = Int(dmfl) 
Text5(Index%) = fin 
dmf = dmf 1 - fin 
Next Index% 

End If 

’End Decimal to Binary 


’Decimal to Octal 
Elself octs = I Then 
otl = Oct(dm) 

If dmf >0 Then 
For Index% = 5 To 10 
dmf 1 = dmf * octb 
fin = Int(dmfl) 
Text5(Index%) = fin 
dmf = dmf 1 - fin 
Next Index% 

End If 
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Text4 = otl 


’End Decimal to Octal 


’Decimal to Hexadecimal 
Elself hdmJs = 1 Then 
hdml = Hex(dm) 

If dmf > 0 Then 
For Index% = 5 To 10 
dmf 1 = dmf * hdmlb 
fin = Int(dmfl) 
finl = Hex(fin) 

Text5(Index%) = finl 
dmf = dmf 1 - fin 
Next Index% 

End If 

Text4 = hdml 

’End Decimal to Hexadecimal 


’Decimal to Other Base 

Elself obs = 1 Then 
brl = Log(dm) / Log(10) 
br2 = Log(obsb) / Log(10) 
br = (brl) / (br2) 
br = Int(br) 

For 1% = 0 To br 
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X = (obsb) A (br) 


If dm >= X Then 
X 1 = dm Mod X 
X2 = Int(dm/X) 

J$ = X2 

Msg$ = Msg$ + J$ 

X2 = Val(X2) 
dm = dm - (X2 * X) 
br = br - 1 

Elself dm < X Or dm = 0 Then 
J$ = 0 
X = 0 

Msg$ = Msg$ + J$ 
dm = dm - X 
br = br - 1 
End If 
Next 1 % 

Text4 = Msg$ 

If dmf > 0 Then 
For Index% = 5 To 10 
dmf 1 = dmf * obsb 
fin = Int(dmfl) 

Text5(Index%) = fin 
dmf = dmf 1 - fin 


Next Index% 


End If 


’End Decimal to Other Base 


End If 

Command 1. Enabled = False 
End Sub 

Private Sub Command2_Click() 

Form7.PrintForm 

End Sub 

Private Sub Command3_Click() 
End 

End Sub 

Private Sub Command4_Click() 
Form 1. Show 
End Sub 

Private Sub Form_Load() 
OtherBases.Addltem "1" 
OtherBases.Addltem "3" 
OtherBases.Addltem "4" 
OtherBases.Addltem "5" 
OtherBases.Addltem "6" 
OtherBases.Addltem "7" 
OtherBases.Addltem "9" 
OtherBases.Addltem "10" 
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OtherBases.Addltem "11" 


OtherBases.Addltem "12” 
OtherBases.Addltem "13" 
OtherBases.Addltem "14" 
OtherBases.Addltem "15" 
End Sub 

Private Sub Option l_Click() 
Command 1. Visible = True 
Command2.Visible = True 
brs = 1 
End Sub 

Private Sub Option2_Click() 
Command 1. Visible = True 
Command2. Visible = True 
octs = 1 
octb = 8 
End Sub 

Private Sub Option3_Click() 
Command 1. Visible = True 
Command2.Visible = True 
hdmls = 1 
hdmlb = 16 
End Sub 

Private Sub Option4_Click() 



obs = 1 


OtherBases.Visible = True 
Text3.Visible = True 
LabeI7.VisibIe = True 
End Sub 

Private Sub OtherBases_Click() 
Text3 = OtherBases 
Command 1. Visible = True 
Command2. Visible = True 
obsb = Val(Text3) 

End Sub 

Private Sub textl_Change() 
dm = Val(Textl) 

End Sub 

Private Sub text2_Change() 
dmf = Val(Text2) 

End Sub 


Private Sub Command l_Click() 
If Text5 = Then 
Command 1. Enabled = True 
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Label2.Visible = True 


Label3. Visible = True 
Icll =Str(Ic6) 

Msgl 1$ = ”’s COMPLEMENT" 
Label2.Caption = Icl 1 + Msgl 1$ 
Icl3 = Str(Ic5) 

Msg 13$ = "’s COMPLEMENT" 
Label3.Caption = Ic 13 + Msgl3$ 
’For Index% = 1 To 8 
’ndexl = Val(textl(Index%)) 
’text2(Index%). Visible = True 
’text2(Index%) = cmpl - 1 
’Next Index% 

For Index% = 1 To 8 
ndexl =Textl(Index%) 

If ndexl = "A" Then 
Idl = 10 

Elself ndexl = "B" Then 
Idl = 11 

Elself ndcx 1 = "C" Then 
Idl = 12 

Elself ndexl = "D" Then 
Idl = 13 

Elself ndexl = "E" Then 
Idl = 14 


Elself ndex 1 = ”F" Then 


Idl = 15 


Else: Idl = Val(ndexl) 

End If 

’This calculates (R-l) Complement 
Icl = Id 1 ’ Val(text l(Index%)) 
w Ic7 = Ic6 - Icl ’Ic6 is the base 

’If the (R-l) Complement equals 10 to 15, display it as a hex digit 
- If Ic7 = 10 Then 

ic7 = "A" 

Elself Ic7 = 1 1 Then 
is Ic7 = "B” 

Elself Ic7 = 12 Then 
H Ic7 = "C" 

Elself Ic7 = 13 Then 
H Icl = "D" 

t Elself Ic7 = 14 Then 

^ Ic7 = "E" 

r Elself Ic7= 15 Then 

Ic7 = "F" 


Else: Ic7 = Val(Ic7) 

End If 

g=~li 

w Text2(Index%) = Ic7 

— Text2(Index%). Visible = True 

Text3(Index%). Visible = True 

“ Next Index% 

I 4 

K2 

IclO = 0 TclO is the carry 

i2% = 8 ’Starts calculating from 8th indexed number 
Ic5 = VaI(Text4) *Ic5 is the base 
y ’For Index% = 1 To 8 

_ ’Dim ndex2 As String 

— ’Dim Id2 As String 
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’ndex2 = texl2(Index%) 

\\% = i2% 

Ic8 = Val(Text2(il%)) 

If Text2(il%) = "A" Then 
Ic8 = 10 

Elself Text2(i l %) = "B" Then 
Ic8= 11 

Elself Text2(il%) = "C" Then 
Ic8 = 12 

Elself Text2(il%) = "D" Then 
Ic8 = 13 

Elself Text2(il%) = "E H Then 
Ic8 = 14 

Elself Text2(il%) = "F Then 
Ic8 = 15 

Else: Ic8 = Val(Text2(il%)) 
End If 
i2% = 8 
Icl0 = 0 

’This calculates R Complement 
For Index% = 8 To 8 
il% = i2% 

’Ic8 = Val(text2(il%)) 

Ic9 = Ic8 + 1 

If Ic9 = Ic5 Then 

Icl0= 1 

Ic9 = 0 

Else 

Icl0 = 0 


End If 
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\l% = il% - I 


Next Index% 

Text3(i2%) = Ic9 
Icl 1 = IclO 
i2% = 7 
i3% = i2% 

For Index% = 1 To 7 
Ic8 = Text2(i3%) 

If Ic8 = "A" Then 
Ic8 = 10 

Elself Ic8 = "B" Then 
Ic8= 11 

Elself Ic8 = "C" Then 
Ic8 = 12 

Elself Ic8 = "D" Then 
Ic8 = 13 

Elself Ic8 = "E"TTien 
Ic8 = 14 

Elself Ic8 = "F" Then 
Ic8 = 15 

Else: Ic8 = Val(Text2(i3%)) 
End If 

Tc8 = Val(text2(il9b)) 

Ic9 = Ic8 + Icl 1 

If Ic9 = Ic5 Then 

Icl 1 = 1 

Ic9 = 0 

Else 

Icll = 0 

End If 


'Dim ndex3 As Integer 
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’Dim Id3 As String 
’ndex3 = Val(text2(Index%)) 
’Dim Ic9 As String 
If Ic9 = 10 Then 
Ic9 = "A" 

Elself Ic9 = 1 1 Then 
Ic9 = "B" 

Elself Ic9 = "12" Then 
Ic9 = "C" 

Elself Ic9 = " 1 3" Then 
Ic9 = "D" 

Elself Ic9 = "14" Then 
Ic9 = "E" 

Elself Ic9 = "15" Then 
Ic9 = "F 

Else: Ic9 = Val(Ic9) 

End If 

Text3(i3%) = Ic9 
= i3% - 1 
Next Index% 

Command 1. Enabled = False 
’End If 
End Sub 

Private Sub Command2_Click() 

Form8.PrintFonn 

End Sub 

Private Sub Command3_Click() 
End 

End Sub 

Private Sub Command4_C!ick() 
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i,UJ ,k 


Text4 = "" 




I ^ 


TextS = " H 
End Sub 

Private Sub Command5_Click() 

Form 1 .Show 
End Sub 

Private Sub Command6_Click() 

For Index% = 1 To 8 
Textl(Index%) = "" 

Text2(Index%) = "" 

Text3(Index%) = "" 

Text2(Index%).Visible = False 
Text3(Index%). Visible = False 
Next Index% 

Text4 = "" 

Text5 = "" 

Command 1. Visible = False 
Command2. Visible = False 
Label2. Visible = False 
Label3.Visible = False 
’Command 1. Enabled = True 
End Sub 

Private Sub Text4_Change() 

Ic5 = Val(Text4) 

Ic6 = (IcS - 1) 

For Index% = 1 To 8 
If Textl(Index%) >= Ic5 Then 

TextS = "Coefficients must be less than Destination Base. Press CONTINUE to Reenter." 
Command 1 .Enabled = False 
Command4.Enabled = True 
Elself Textl(Index9b) < IcS Then 



Text5 = "OK" 

Command4. Enabled = False 
Command 1. Enabled = True 

End If 

Next Index% 

Command 1. Visible = True 
Command2.Visible = True 
End Sub 


Private Sub Command l_ClickO 

Select Case OptionButton 

Case Addition 

dummy 1% = 8 

dummy2% = 6 

fraccany = 0 

firacr = 0 

fracnr = 0 

dmllr = 0 

decimal2r = 0 

test3 = 7 

base = Val(Text5) 

*Dim test3 As Integer 
’Calculations for fraction portion 
For Index% = 1 To 6 
‘For fraction number one 
fracndexl =Textll(dummy2%) 
If fracndexl = "A" Then 
fracl = 10 

Elself fracndexl = "B M Then 
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frac 1 = 11 


Elself fracndex 1 = "C" Then 
fracl = 12 

Elself fracndex 1 = "D" Then 
fracl = 13 

Elself fracndex 1 = "E" Then 
fracl = 14 

Elself fracndex 1 = "F Then 

fracl = 15 

Else 

frac I = Val(fracndex 1) 

End If 

’Dim test3 As Integer 

fracnl = fracl * (base A (1 - test3)) 

fracnr = fracnr + fracnl 

’For fraction number two 

fracndex2 = Textl2(dummy2%) 

If fracndex2 = "A" Then 
frac2 = 10 

Elself fracndex2 = "B" Then 
frac2 = 1 1 

Elself fracndex2 = "C" Then 
frac2 = 12 

Elself fracndex2 = "D” Then 
frac2 = 13 

Elself fracndex2 = "E" Then 
frac2 = 14 

Elself fracndex2 = "F Then 

frac2 = 15 

Else 


frac2 = Val(fracndex2) 
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End If 


fracn2 = (frac2) * ((base) A (I - test3)) 

fracr = fracr + fracn2 

'Fraction portion result 

fracres = frac 1 + frac2 + fraccarry 

'Tells when to add a carry 

base = VaI(Text5) 

If fracres < base Then 
fraccarry = 0 

Elself fracres >= base Then 
fiacres = fracres - base 
fraccarry = 1 
End If 

'If fraction result is greater than 9, represent the number in hexadecimal notation 
If fracres = 10 Then 
fracres = "A" 

Elself fracres = 1 1 Then 
fracres = "B" 

Elself fracres = 12 Then 
fracres = "C M 
Elself fracres =13 Then 
fracres = "D" 

Elself fracres = 14 Then 
fracres = "E" 

Elself fracres = 15 Then 
fracres = "F" 

Else 

fracres = fracres 
End If 

Text 1 3(dummy2%) = fracres 
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dummy2% = dummy2% - 1 
lest3 = test3 - 1 
Next Index% 
carry = fraccany 
For Index% = 1 To 8 

'Calculations for integer portion of first number 
ndexl = Text 1 (dummy 1%) 

If ndex 1 = "A" Then 
Idl = 10 

Elself ndexl = "B" Then 
Idl = 11 

Elself ndexl = "C" Then 
Idl = 12 

Elself ndexl = "D" Then 
Idl = 13 

Elself ndexl = "E" Then 
Idl = 14 

Elself ndexl = "F" Then 

Idl = 15 

Else 

Idl = Val(ndexl) 

End If 

dml 1 = (Id 1 ) * ((base) A (Index% - 1 » 
dmllr = dml lr + dmll 

'Calculations for integer portion of second number 
ndex2 = Text2(dummy 1%) 

If ndex2 = "A" Then 
Id2 = 10 

Elself ndex2 = "B" Then 
M2 = 1 1 


Elself ndex2 = “C Then 



M2 = 12 


Elself ndex2 = "D" Then 
M2 = 13 

Elself ndex2 = ”E" Then 
M2 = 14 

Elself ndex2 = "F" Then 

M2 = 15 

Else 

M2 = Val(ndex2) 

End If 

decimaI2 = (M2) * ((base) A (Index% - 1)) 
decima!2r = decimal2r + decimaI2 
ndexres = Idl + M2 + cany ’Integer result 
'Tell when to add a cany 
base = Val(Text5) 

If ndexres < base Then 
carry = 0 

Elself ndexres >= base Then 
ndexres = ndexres • base 
carry = 1 
End If 

If ndexres = 10 Then 
ndexres = "A" 

Elself ndexres = 1 1 Then 
ndexres = "B" 

Elself ndexres = 12 Then 
ndexres = "C" 

Elself ndexres = 13 Then 
ndexres = "D" 

Elself ndexres = 14 Then 
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ndexres = "E" 


Elself ndexres = 15 Then 
ndexres = "F" 

Else 

ndexres = ndexres 
End If 

Text3(dummy 1%) = ndexres 
dummy 1 % = dummy 1 % - 1 
Next Index% 

Text6 = dmllr + fracnr ’Integer plus fraction of first number 
Text7 = decimal2r + fracr ’Integer plus fraction of second number 
Text8 = Val(Text6) + Val(Text7) 

If carry = 1 Then 
Label lS.Visible = True 
Text4.VisibIe = True 
Text4 = carry 
End If 

check 1 = Val(Text4) 

check = (check l ) * ((base) A (8)) 

’Decimal Equivalent 

dummy 1% = 8 ’Index starts calculating at 8th location for whole numbers. 
For Index% = 1 To 8 
ndexl =Text3(’dummyl%) 

If ndexl = "A" Then 
Idl = 10 

Elself ndexl = "B” Then 
Idl = 11 

Elself ndexl = "C" Then 
Idl = 12 

Elself ndex 1 = "D H Then 


Idl = 13 
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Elself ndex I = "E" Then 
Id I = 14 

Elself ndex 1 = "F Then 

Idl = 15 

Else 

Idl = Val(ndexl) 

End If 

dmll = (Idl) * ((base) A (Index% - 1)) 

check = check + dmll 

’Text9 = check 

dummyl% = dummy 1% - 1 

Next Index% 

check2 = 0 

dummy2% = 6 

test3 = 7 

For Index% = 1 To 6 
ndex2 = Textl3(dummy2%) 

If ndex2 = "A" Then 
Id2 = 10 

Elself ndex2 = ”B" Then 
Id2= 11 

Elself ndex2 = "C" Then 
Id2 = 12 

Elself ndex2 = "D" Then 
Id2 = 13 

Elself ndex2 = "E” Then 
M2 = 14 

Elself ndex2 = "F M Then 
M2 = 15 


Else: M2 = Val(ndex2) 


End If 


dm!2 = Id2 * (base A ( 1 - test3)) 
check2 = cbeck2 + dm!2 
test3 = test3 - 1 
dummy2% = dummy2% - 1 
Next Index% 

Text9 = check + check2 
’Display status message 
If Text8 = Text9 Then 
MsgS = "CORRECT ANSWER" 

Else 

MsgS = "INCORRECT ANSWER" 

End If 

TextIO = Msg$ 

Case Subtraction 
End Select 
End Sub 

’Select Case OptionButton 
’ Case Option 1 
’ For Index% = 1 To 8 

’ Text3(Index%) = Val(textl(Index%)) + Val(text2(Index%)) 
’ Next Index% 

’Case Option2 
’ For Index% = 1 To 8 

’ Text3(Index%) = VaI(textl(Index%)) - Val(text2(Index%)) 
’Next Index% 

’End Select 
’End Sub 

Private Sub Command2_Click() 

Form9.PrintForm 


End Sub 
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Private Sub Command3_CIick() 


End 

End Sub 

Private Sub Command4_CIick() 
Form 1. Show 
End Sub 



The Processing of CCD Images of the Lagoon Nebula , M8 
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Abstract 

MU-SPIN NRTS sites at South Carolina State University and City College of New York have collaborated 

to fund student aslrophysical research during the summer of 1998. The TNCC mV NASA-URC 
the National Aeronautics and Space Administration (NASA), through - ’ Dresente d 

(NCC5-228) and other NASA sources. The results of one such student are presented. 

Previously obtained CCD images taken in Baja, Mexico at the San Pedro Martir Observatory have been 

reduced Ld calibrated for future scientific examination. CCDs and their 

briefly discussed. The well known IRAF software package was used to 

calibrated form. This included the removal of the following noise sources, bias fram , 

pixel columns, cosmic rays, and flat field variations. 

The dara reduction was applied to images obtained at wavelengths of 5755 and 6584 angstroms emitted by 
re sfnXo^eTm^ogen atom. The temperature map which results from this study will be compared to the 
temperature map obtained using emission line images from doubly ionized oxygen as discusse e se 
this conference (see Ely Duenas’ poster). 


Summary 

Introduction 

of CCNY At QCC the coordinator is Dr. Donald Cotten, Chairm y 

g BgBBBBeSgp g 

SSS^sSlSSia=Bi .ess 



Additionally, radiation is emitted from collisionally excited ions of the various chemical ele 
oxygen and nitrogen. As a result, M8 is also called an emission nebula. 

CCD's - 

A CCD, or charge-coupled device, is an array of s . en *°” ^ photons impinge 

electromagnetic radiation (e.g. visible light or ultravio * ^ .. . d f the exposure, at which time 

on the pixels and free electrons which charge and 

the chip is "read out" and the data is stored in a comp • The information for a particular exposure can 

£ afV^rcf — o'r TanTmage after being processed by a computer program. 

Data Reduction 

To process the images of M8 obtained previously by other : J * e tolge>SSg ■ 

known as the Image Reduction and Astronomy ^ 

“ — | 

, , . rrD f K ere are various unwanted effects (noise) which must be dealt with 
When an image is recorded by a CCD, there ar f hi . or read no i se and flat fielding. 

Du^^^te'couree^oT^s sura^r projwt^all dFthese sources of noise were examined and removed _ 

from the images, leaving behind scientifically useful data. 


Results 

The reduction described above was applied to a set of CCD 

Pedro Matir Observatory. The wavelengths of .merest to dus mdy were “5700 * prelimi „ary 

emitted by singly snrdy. a. which time it will be 

puX^dTadl"for ufby o Jr astronomers who smdy the interstellar medium. 
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Ground and Space-Based Observations of the Bubble Nebula 
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Orangeburg, SC 29117 
803-533-3773 
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dkw @ physics.scsu.edu 


Abstract 

Recent observations made with the NASA Hubble Space Telescope (HST) and previous ground-based 
imagery and spectra of the Bubble Nebula (NGC 7635) are presented. This collaborative project between 
South Carolina State University (Lead Institution), Rice University and Arizona State University is 
discussed. 

A multi wavelength study of this enigmatic object is being carried out at the three institutions and includes 
both spectroscopic data and imagery taken at select diagnostic emission lines important to an understanding 
of the physical and chemical conditions in the nebula. Cycle 7 observations of NGC 7635 have been made 
using three of HST’s instruments, WFPC2, STIS and NICMOS, in October and December 1997. Future 
observations in April-May 1999 are in preparation. Preliminary results of the HST observations will be 
presented along with a summary of ground-based studies to date. 

Funding and support for this project is provided by NASA under three separate grants or projects, MUSPEN 
(NCC 5-116), MUREP-URC (NCC 5-228) and the Space Telescope Science Institute (GO-075 15.01-96A). 

I. The Bubble Nebula 

The spherical symmetry and bright rim of NGC 7635 are the reasons why this object has been given the 
nickname the "Bubble Nebula". Figure 1 is from our ground-based imagery taken with the Palomar 1.5m 
telescope. The nebula’s nearly spherical shell is the result of a stellar mass-loss event which has taken place 

within the past one million years. Located in the Perseus arm of the Milky Way (1=1 12° , b=+0.2° , a =23 , 

6 =+61° ), NGC 7635 is part of the larger HII region S 162. Features visible in Figure 1 include: 

Central Star: The ionizing star is BD+60° 2522, an 06.5fflf (Conti & Alschuler, 1971), with published wind 
velocities in the range 1800-2700 km/s (Christopoulou et al. 1995). Howarth & Prinja (1989) found that the 
star may be a class I supergiant with a mass of 44 solar masses and a mass-loss rate of ltf 6 solar masses per 
year. 

Rim- The work of Israel et al. ( 1973) showed that the bubble, with a diameter of 8 light years (6x 10 12 
miles), is a blister region on the face of a large, background molecular cloud. It is believed that the nm is a 
shock front advancing into the surrounding interstellar medium (ISM) which was previously ionized by t e 
central star. 


187 



Interior Knots: Inside the rim and to the west (right in Figure 1) of the central star is a region of high density 
gas. These knots are likely a series of bright-rimmed globules interacting with the strong wind and radiation 
field of the ionizing star. Our HST observations will search for possible new stars being born inside the 

knots. 

Exterior Knots: Numerous high density knots can be seen exterior the rim. Those of interest to this study are 
to the north (up in Figure 1) of the bubble rim. They differ from the interior knots in that while they have 
been ionized by the central star, they have not yet interacted with the high speed rim shock which 
compresses and heats the ISM. 

Second Bubble: A larger, fainter, second bubble can be seen exterior to the first. It has not been examined by 
earlier studies and is not the subject of this study. Speculation as to its origin includes a possible, earlier 
episode of stellar ejection. 

II. The Research Team 

The investigators assembled for this study have strong backgrounds in the study of the ISM and include: 

1. Dr. Donald K. Walter, Principal Investigator, South Carolina State Univ. 

2. Dr. Reginald Dufour, Coinvestigator, Rice University 

3. Dr. Patrick Hartigan, Coinvestigator, Rice University 

4. Dr. Jeff Hester , Coinvestigator, Arizona State Univ. 

5. Dr. Paul Scowen, Coinvestigator, Arizona State Univ. 


III. Use of HST 

Thirteen (13) orbits of telescope time have been awarded in Cycle 7 for this study GO-7515. During each 
orbit one instrument on the telescope is pointed at the primary field of view while simultaneously one or two 
additional instruments are observing in parallel fields of view which are offset from the primary field u are 
still in the nebula. The location of a parallel observation is serendipitous and determined by Relocation and 
orientation of the primary instrument. The instruments used for this study include. Wi e le anetary 
Camera 2 (WFPC2), Space Telescope Imaging Spectrograph (STIS) and Near Infrared Camera and 
Multi-Object Spectrometer (NICMOS). See Table 1 for details. Figure 2 shows the HST FOV with the 
instrument apertures in their relative locations and orientations. 

STIS: STIS has been used as the primary instrument in order to obtain spectra of the interior knots and 
across the bubble rim to the northeast of the central star. These observations are critical to understanding e 
detailed physics of the nebula (temperature, density, chemical composition) at a spatial resolution of 0. 
arcseconds, an order of magnitude improvement over what is available from the ; grpun^_ar e 
observations with STIS will also be made of the outlying regions of the nebula during WFPC2 primary 

1999. 

W FPC2- The WFPC2 will be used as the primary instrument to study the interior knots, northern R manc * 
exterior 'knots to the north of the bubble. The high spatial resolution of the WF c ^ ( °- 1 “ d 

the PC chip (0.043 arcseconds) will provide the investigators with more than an order ofmagnitude ^ 
improvement over ground observations; including a look at previously unresolved morphological features, 
^TblyTncTuding protos,ellar features. The locations of the parallel WFPC2 fields taken m October and 
November 1997 can be seen in Figure 3. 
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NTCMOS: The NICMOS was used only as a parallel instrument during the October and November 1997 
STIS-primary observations with hope of locating shock-heated gas which in turn would pinpoint regions of 
active star formation. 

IV. Ground Based Observations 

The investigators have assembled an extensive set of ground-based imagery and spectra of NGC 7635. This 
data will supplement the HST observations. The spatial resolution of the ground-based observations is not as 
good as the HST observations; however, they cover more of the nebula and include regions not observed by 
HST. The details of the ground-based observations are given in Table 2 and the observatories are shown in 
Figure 4. 

V. Current Results 

STIS-Primarv (RIM) The November 1997 observations with the STIS slit perpendicular to the rim northwest 
of the central star were successful. Figures 5 and 6 show the results for the blue and red regions of the 
spectrum respectively. 

The 2-dimenstional nature of the STIS longslit allows for coverage in wavelength as well as across the 
nebula. By tracing a given bright line along the slit (see Figure 6), one is able to measure the variation in 
emission strength of the nebular gas. This in him will allow the investigators to measure such quantities as 
temperature, density, dust extinction and chemical composition of each region of the nebula. 

STIS-Primarv (KNOTS) The October 1997 observations were taken through the interior knots. The results 
from the optical region of the spectrum show even greater local variation in emission line strength due to the 
very clumpy nature of the knots as shown in Figure 7. The ultraviolet spectra taken by the STIS-MAMA, 
unfortunately, do not show any nebular emission. This is due to the low surface brightness of NGC 7635 and 
the large amount of interstellar extinction (Ay =2-4 magnitudes) caused by dust in the nebula. 

WFPC2 Parallel An example of WFPC2 parallel observations taken during the STIS-primary observations 
in 1997 are shown in Figures 8 and 9. 

NTCMOS Parallel The largest NICMOS aperture (NIC 3) was out of focus during our data run because of 
the well-known cryogenic leak. The other apertures, NIC1 and NIC2 are only 1 1 and 19 arcseconds square 
respectively. It was unlikely they would serendipitously fall on areas of interest, and to date no interesting 
features have been discovered from the NICMOS observations of NGC 7635. 

VI. Future Work 

HST Observations: Five (5) orbits of WFPC2 observations remain to be taken and preparations are being 
made to complete those in April or May 1999. 

Ground Observations: Additional spectrophotometric data will be obtained in the fall of 1999 to more 
accurately determine the spatial variation in the physical conditions in the nebula (e.g. electron temperature, 
density, extinction). 

Modeling: Photoionization modeling of the nebula will begin once current STIS and ground-based 
spectrophotometry are reduced. Shock modeling of the rim and the cooling zone behind the rim will begin 
after the WFPC2 imagery is gathered and reduced in the spring and summer of 1999. 
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Additional Objects & HST: The study of NGC 7635 is part of an ongoing study of the and staxburst 
galaxies by the author in collaboration with the above individuals and others. Additional Hb l Cycle a 
proposals were submitted by the author to study these objects. Further ground-based studies are also 
underway or in the planning stage, including the acquisition and reduction of imagery, ongs 1 spec ra an 

Fabry-Perot spectra. 


VII. MUSPIN & NASA Support 

This and other research conducted by D.K. Walter would not be possible without the generous support of 
NASA. The study of NGC 7635 receives support from the following three programs: 


MUSPIN : Cooperative Agreement NCC5-1 16, awarded to South Carolina State University and managed by 
the MUSPIN office, has provided the network hardware and UNIX systems support which is absolute y 
essential to this project. Participation in HST projects requires heavy use of the WWW. Proposals to the 
Space Telescope Science Institute (STScI) are now submitted entirely online. Documentation and extensive 
resources such as software and data are only accessible through high speed data lines. CommuiucaUon wi^ 
colleagues at other institutions is only possible through the web. Without the network and systems support 
of MUSPIN, the author would not be able to successfully compete for HST time as well as other researc 


programs. 

MIJREP-URC : Agreement NCC 5-228 was awarded to Tennessee State University and includes a 
subcontract to D.K. Walter at South Carolina State for the use in faculty and student astronomical research. 
Salaries, travel, equipment, supplies and funds for publications arc possible under this subcontract. This in 
turn has allowed the author the opportunity to develop collaborations and carryout research at Arizona State 
Caltech, Rice University, University of Maryland, Palomar Observatory and Steward Observatory. 

STScI: Funding for summer salary, travel and publication costs are provided by grant GO-075 15.01-96A 
from the Space Telescope Science Institute, which in turn is funded by NASA. 
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Table 2: Ground-Based Observations of NGC 7635 
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♦ Stimulate education in earth and 
environmental science 



New York City Network 
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♦ NWS Stations 


METNET Investigations 
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♦ Lack of evaporative cooling 

♦ Warmer than countryside or 
nights 


UHI Example 


201 





Sea Breeze Example 
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Thunderstorms - IR snapshot 
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Thunderstorms - Surface Data 
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♦ Interdisciplinary context 
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Abstract 

The High Performance Computing Summer Institute (HPCSI) at Morgan State University has provided a 
platform for the enhancement of faculty and student development and research opportunities in the 
investigation of technological and scientific phenomena. This eight-week program is designed for 
undergraduate students to engage in research with a faculty mentor while employing leading edge 
technologies to solve a wide range of problems in science, engineering, and mathematics (SEM). Over the 
past five years, the HPCSI has evolved into one that is national in scope representing students and faculty 
from universities in the Baltimore-Washington region and a number of historically black colleges and 
universities (HBCUs). Initially funded by the National Science Foundation with strong in-kind support from 
the National Aeronautics and Space Administration Goddard Space Flight Center (NASA GSFC) and 
MUSPIN, the HPCSI now leverages resources from other federal agencies, including DoD and DoE. In this 
paper, the ideas and concepts behind the establishment of the HPCSI and the role that it has played in 
preparing undergraduate students for greater challenges of high technology employment and entrance to 
graduate schools are discussed. An extrapolation of how this model might be extended to include 
participation from more HBCUs and Tribal Colleges will be posed. Examples of the research topics that 
have emanated from the activity will be presented. 


Introduction 

In 1993, Morgan State University and other coalition members of the Washington-Baltimore Hampton 
Roads Alliance (WBHR) successfully received funding from the National Science Foundation (NSF) that 
was designed to improve their chances of graduating and their potential to enter graduate education. The 
purpose of the funding was to enable undergraduates to participate in a wide range of activities that 
otherwise would not be available to* Aem. At the same time,~ottier events had catapulted high performance 
computing into the forefront of academia and research. Mosaic and its successor browsers were 
transforming the Internet into the super information highway making it possible for widespread 
dissemination of information. Advances in computer technology, the establishment of the supercomputer 
centers nine years earlier, the emerging field of computational science and engineering, and the ETA- 10 
supercomputer acquired with the assistance of NASA GSFC precipitated the development of the High 
Performance Computing Summer Institute (HPCSI) at Morgan State University. Those involved in the 
development of the HPCSI proposed to provide greater access for undergraduates to the tremendous high 
performance computing (HPC) technologies that were finding greater use in the fields of science, 
engineering, and mathematics. 
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undergraduates and promoting the use of high performance computing - 
technologies in the investigation of scientific and technologic p enomena. 

will be presented. M 


The High Performance Computing Summer Institute 


. .. t . . uprcT has trained more than eighty students to use advanced computational 

sssss; jk s.r... 

where^^^owie^^^d^p^ihty < crfhigh > j»rformance computing be used in ^ academic studies ^ 

and research. 


Program Goals 

^d=Tr, h : f st^ 


1. enhance the computing skills and expertise of the students, 

2. promote the use of advanced computing technologies in the undergraduate educational experience, 
research and in the classroom; 

3. encourage students to pursue advanced degrees that will allow them to employ high performance 
computing; and 

4 develop graduates that enter the workforce who are capable of applying advanced computing 
technologies to challenging problems which anse in the workplace. 


’rogram Description ^ , 

rhe HPCSI is an eight-week residential program^ 

nulti-disciplmary program wij two major compon • lectures on parallel architectures, parallels 

>r team research projects. The : mining : coin* ^ scientific visualization., 
:omputational models, high-speed networ ng through the use of a parallel vector processor, a Cray ^ 

[lie students are exposed to traditional supercompu g ^ addition, the students have been- 

[916 supercomputer that serves as a replacement for the biA tu. m a , 

^ 4 A 


exposed to the message passing model of parallel computation utilizing a network of workstations this past 
year. 

Research projects are an integral component of the HPCSI. The research projects provide an opportunity for . 
the students to apply technologies and applications in solving real world problems. In addition, the research 
project component exposes the students to the full range of research activities. Among the activities are: 

1 . review and employ research techniques in the development of a project with the assistance of a 
mentor; 

2. enhance and improve communication skills through a series of oral presentations; 

3. document the project through the writing of a technical paper; 

4. present the technical paper at a research symposium at the end of the program; and 

5. submit the technical paper for presentations at conferences and/or publication to a journal. 


In addition to training and research experiences, the HPCSI also includes weekly seminars, where invited 
speakers present applications of high-performance computing. These seminars are designed to expose the 
students to how high performance computing is applied to research in science, engineering, and 
mathematics. Students attend professional development sessions where they are exposed to technical 
writing, designing presentations, and techniques in communicating significant aspects of their results. 

Impact of HPCSI on Undergraduate Students 

One of the most important benefits of the HPCSI at Morgan State University is the excellent opportunity it 
provides students to uniquely broaden their training. This effort has enabled students to expand their horizon 
while at the same time improving their competitiveness for entry into the technological workforce. They are 
afforded the opportunity to engage in computing on several computational platforms. Through teaming 
activities, the students learn to investigate problems in their respective fields of study and to gain a greater 
appreciation of the knowledge that is required from many other disciplines to effectively solve problems of 
national importance. 

The HPCSI has enabled students to participate in HPC through faculty-sponsored research, internships with 
national centers in HPC, and in the classroom. The faculty-sponsored research begins in the summer and is 
continued during the academic year. One of the primary mechanisms for the continuation of research is the 
NASA/Morgan Undergraduate Research Scholars program. The HPCSI has prepared other students to 
participate as interns at national supercomputer centers, to attend and present at conferences and to be useful 
to other research projects. 

In addition to the students who have benefited from the education related HPC activities, there are those 
who have gained practical hands-on experience in HPC technologies. These students have served as interns 
in the Information Systems and Academic Computing Center on campus. They design and install local area 
networks, enable parallel computing by connecting workstations into clusters or network of workstations, 
and are trained in the administration of supercomputers and workstations. 

Students have expressed the importance of their experiences in the HPCSI through surveys and personal 
correspondence. One student comments were as follows: 
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"Participation in the HPCSI provided an opportunity tot »l« ; 

that most undergraduates do not have t e opp° ““ [ E f m e p ro blem. Through this 
problems that are very simphstrc and show . u^rcLLer running ANSYS 

program I was able to use different com P uUn S ^ eXeering visualization 

software and workstation for post-processing » * future career. This 

package (EnSight). These are some of the ^ tools that I 1 J rgrad uate and as I 

1ZSZ competitive edge as , enter a 

professional career." 

t u • trhP HPrT had on his personal development with the following 
Another student expressed the impact the HPCI had on ms peo 

comments: 

"The oppormnity afforded me to assist in the desist ami ““^aSTfeS 
classroom training facthty will be mvaluable or e in computer science, in particular 

safflS * fore 

graduation." 


Example Research Topics of HPCSI 


example vii * 

A number of excellent research topics that had taoughT federal agency. d 

investigation as faculty research. A number in g P P and Arrayed Bluff Bodies, Determining 

^ese fopics include: Modeling of Flo. Separation around Tanks: A 

“ S '^^T^^^iole, FhoJetectors for Earth .«— * . 

Instruments. — 

Finite Element Analysis of Liquid suctfL earthquakes and - 

liquid storage tanks as the tanks are su j . , caU sedby flow fluid over the tank. The research ^ 

^^^r^Snlion faciUties maintained by public works departments. , 
one summer, a student research project involved the design* 

applications. As she continued her project during the a tQ clas f ify the various types of rocks , 

neural network that could analyze subsurface Lithology Using An Information Processing 

present in the strata. The tide of her ^search is ^^ itd with various rock characteristics. It. 

— w» - -a- ■ 

thus eliminating the need to perform expensive drilling. 

The research project. Simulation oj -Solid State 

was instrumental in the advisor subrmtti g nroiect was to employ high performance computing. 

;:^ h ",i e ^ - — of thel 


photodetectors. Its significance to NASA stems from the agency’s need for compact, lightweight, high 
performance, low cost photodetectors to build ultraviolet (UV) instruments for future space missions. 


Extension of Model to other HBCUs and Tribal Colleges 

We feel that this model is an excellent one and that it can be easily extended to include a larger number of 
HBCUs, HSIs and the Tribal Colleges. MUSPIN member institutions are excellent candidates for inclusion. 
Participation from a few of its members has already begun; included among those are Central State 
University, Elizabeth City State University, Jackson State University, North Carolina A&T, and Tennessee 
State University. 

In most instances, the participation has been through individual students who are paired with a faculty 
mentor at Morgan State University. While this approach enables the students to gain invaluable experiences 
during the summer, it has not allowed the student to continue to develop once the student returned to his/her 
home institution. An alternative to this approach is for participation by both faculty and students from a 
visiting university. In the summer of 1997, participants from Central State University of Ohio used this 
approach. 
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Introduction 

The Wabanaki people of Maine (Maliseet, Micmac, Penobscot, and Passamaquoddy Tribes) have a long, 
rich history. There has been comparatively little research done on this group with few curriculum materials 
developed specifically about them and for them. Through a grant from City College of New York and the 
Muspin Program of NASA, the University of Mainers Native American Programs was able to develop a 
program designed to integrate Wabanaki culture into the study of math and science. The hope is to increase 
the interest Wabanaki youth have in pursuing careers in math and science. 

As part of a three year initiative, we began the project in Spring, 1998. We have several approaches to 
meeting the goals of our program. We believe the only way to achieve success with the students is to include 
the schools, the parents, and the communities. We engaged many individuals from each group in all of our 
efforts. 

We worked with K-12 educators working with Native youth to increase their knowledge and comfort level 
with integrating Wabanaki curriculum materials into their classrooms. This began with a 4-day workshop 
held during the Summer of 1998. While, the focus of the initiative is geared toward students in 4th through 
8th grade, we recognize that the educators at other grade levels have a significant impact on students and 
their aptitude and attitude toward school in general, and math and science in particular. We define Native 
educators as teachers, community people and Native parents. 

Obviously, students are the keys to success for this project. To provide direct services to 4th through8th 
grade students, we developed a Native American Science Career day for the fall of 1998. This day would be 
designed to show students how fun and interesting science can be. We engaged Native scientists from many 
fields who presented information on their areas of expertise by involving the students in hands-on activities. 
Throughout the year, students will travel to various laboratories and reservation science departments to see 
the importance of science in Native life in the Wabanaki Saturday Science Project. Included in each of these 
activities are tribal elders balancing the Western scientific knowledge with the traditional Native stories and 
uses to continually encourage Wabanaki youth to see both the relevance and traditional importance of 
science in the Native world, both past and present. 

This workshop will discuss the process we engaged in, the struggles we contended with, and the successes 
we found. While the program is still in progress, the process for the development of the program and the 
initial efforts have taught all of us many lessons. We^jelieve we can offer insights into our efforts that may 


assist others, as well as solicit information from others who have experienced similar struggles and _ 

successes. 

The Project 

The Wabanaki Math and Science Project is funded though a subcontract with the City College of New York. 
Chy^on^e of New York receives its funding from Mu-Spin (Minoriry Un.versi.y-Space n.erd^phn^ 

science fields enabled us to become involved in this program. _ 

The Native American Programs at the University of Maine received funding on May 1, ‘^S.^Mle we hacj 
developed programs to assist us with the achievement of our goal, to date we ha ™ * e ,^ 0 “ e ^ - 

Science Teachers Institute. While this institute is the focus of our presentahon, it may be helpfu tb ^ 

kinds of activities we hope to engage in the following years. 

The Native American Programs has an interest in the development of academically strong NaUve 

K -12 We ar«o^ted to long term efforts intended to produce systemic change. Thts requtres attenuon # 

both long and short term strategies. __ 

significant progress in three years, we are committed to a long term effort, building cap ty g * 

S ^ctp^ 

Therefore, they would also be included in the students we are wor n e _ 

order to meet the needs of the targentd population. _ 

youth. Talcing a holistic approach to to = 

- 

These are the objectives we hope to accomplish: = 


Objective 1: 
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To increase the number of Wabanaki Native youth in grades 4 through 8th interested and 
adequately prepared to enter post-secondary science and other related majors. 

In order to achieve objective one, the project would provide: Increased awareness for the 
targeted students of the relevance of science for Native people 
° Increased interest in science careers by Native students 
° Increased skills of Native youth in science 


Method for achievement of objective 1 : 

Native American Science Career Day 

To increase interest for Wabanaki youth in science careers for Natives, a Native American 
Science Career Day will be held. This Science Career Day will be held at the University of 
Maine, organized and facilitated by University of Maine Native students. This event will 
kick-off the Wabanaki Saturday Science Program. It will provide an opportunity for 25 students 
to see science methods being studied at the University and then see the same science methods 
applied in a tribal setting at the Penobscot Reservation. Students will see examples of forestry, 
water quality and GIS. Tribal elders and Native co mmuni ty leaders will be included in the day 
to ensure that the activities are grounded in the traditional beliefs of the Wabanaki traditions. 

Wabanaki Saturday Science Project 

To continue to increase interest in science for Wabanaki youth, Saturday programs will be 
offered. The Saturday program will meet at various locations throughout Maine. The intent of 
each of these programs will be to allow students hands-on experiences with scientific 
instruments and provide students an opportunity to see how science can impact upon their tribes 
or are utilized by them. 

The program will include site visits to the various scientific programs on the campus of the 
University of Maine and surrounding areas. The other site visits will be held at the various 
reservations and surrounding tribal lands throughout the state. The students will visit a tribal 
water quality program, a tribal GIS station, and a tribal forestry management program. 


Wabanaki Pre-College Science Program 

In the summer, a Wabanaki Pre-College Science Program will be held at the University of 
Maine. Ten eighth-grade students will have an opportunity to spend a week on campus working 
with U.M. Native science students, as well as U.M. faculty in a structured academic program for 
part of the day. The program, while academic, will be experiential ly based enabling students 
hands-on experiences in diverse science and technological areas. An additional component of 
the program will provide 8th grade students a balanced approach to traditional beliefs with the 
use of tribal elders. Affective domains will also be addressed particularly transitional issues as 
these young people move from their reservation schools to various high schools throughout the 
state. Through the program, we also hope to increase the students proficiency in computers to 
enable them to communicate with one another, as well as project staff, throughout the following 
years. The anticipated outcomes of the Wabanaki Pre-College Science Program will be: 

Increased confidence in their ability to do math and science Increased math and science skills A 


four-year academic plan with sufficient math and science to enable the students to choose 
virtually any career they want Enhanced cultural knowledge Enhanced computer skills 
Enhanced self-esteem 


Objective 2: 

To provide resources to enable 4th through 8th grade educators to better teach Wabanaki youth m the^ 
science areas. To achieve this objective, we propose to. 

o To increase the number of 4th - 8th grade teachers adequately prepared to effectively teach ■ 

science to Wabanaki youth from ail four tribes ,, 

o To find, develop and implement A Wabanaki science and math curriculum and cu u y ___ 

O To facilitate coordination and cooperation between Native communities and educational 
institutions serving their youth in developing an interest in science, ^ 

o To encourage teacher participation and maintain enthusiasm for educators who ave — 

participated in Native Science Teachers Institute follow-up throughout the year will be 
provided. All participants will attend 2 one-day meetings to discuss outcomes, progress and _ 
areas of improvement in initiating and further developing their summer projects. Additionally, - 
the project coordinator will make site visits to review the outcomes. 

Native Science Teachers Institute * 

In order to increase the number of educators better prepared to effectively instruct f?*?* ‘ “ = 

science, we propose the Native Science Teachers Institute held in the summer. This institute m 
will ask teachers of Wabanaki youth to form teams with community members. Native 
"—.tribal school board members, and enters to idendfy develop 
Wabanaki science curriculum and culturally appropriate pedagogy for 4t ^*th grade ,“ ienC< ! - 
courses We will provide training for individuals to deliver the outcome. We propose u g 
Native educators as consultants to work with teams, as well as other mdiv.duals , knowledgeable ^ 
in their designated fields. The outcome from this project will be a specific action plan — 

developed by each participant. 

The focus of the program is to develop, implement, and create curriculum mid pedagogy that are. 
Wabanaki based ^Therefore, the expense of tribal elders and knowledgeable tribal community ■ 
kademwillbe integral at every juncture of the institute, from planning to implementation ... 
Tribal input wiK cornerstone for the institute, providing guidance and expertise to all - 
program participants for their youth consisting of culturally relevant Wabanaki-focused science 

pn^ram^we^UI ds^n^u^ iMk^^n^wkmnin^cmre^ ^^^^id^rs ^ 

prot^^^or A^lrind^p^iremhips we env^irion^de wlopin^a processor partnerships with — 
rtibes^Iuilso will address the real concerns of assessment and Native American students. A 
consultant familiar with ihese assessments utilized in Maine will be contracted. 

We also want to encourage program p^ici^nri^^.tiUze^echn^t^y^a^reMi^Mool.^^^ | 

development and a Native Maine educator with technological and 


tribal cultural knowledge. 


We hope to have schools and communities provide tribal elders and community resource 
people. The coordinator will assist in this process. We will ask participants to share a detailed 
action plan for the upcoming year, integrating Wabanaki curriculum, and Native pedagogy into 
math and science projects/lessons, etc. Additionally, we will seek written comments, numerical 
rating scales and narrative on the program^ strengths and areas of improvement. The 
coordinator will develop an in-depth evaluation report on the institute with suggestions for 
improvements and areas of strength to be used for future program development. 

Objective 3: 

To facilitate collaborations with tribal agencies and available technological and scientific resources, 
specifically in the State of Maine and at the University of Maine To begin the facilitation of 
collaborations between tribal agencies and available technological and scientific resources, the project 
coordinator will meet with tribal leaders and community members to ascertain needs. He/she will also 
begin the process of networking with campus technological and scientific professionals with expertise, 
interest, and willingness to participate. This process will be on-going and developmental. The 
development of a process that will enhance tribal/University relations is critical to the success of the 
program. We would like to eventually develop a manes to formalize such relationships. As a 
beginning step, we will create a directory of University of Maine faculty interested in working with 
the tribes and their areas of expertise. We will then distribute this directory to the tribes to determine if 
there exists a fit between faculty expertise and tribal needs. 


Objective 4: 

To utilize the leadership and further develop the potential of University of Maine Native students. 
Native high school students, and Native para-professionals. The process to achieve this objective was 
discussed throughout the project description. To summarize, University of Maine students in science, 
technology, math and education specialties, Native high school students and Native para-professionals 
will be an integral part of the entire project. These individuals will be used at the project outset to 
design and implement the project. In the first year, they will: 

° work closely with the coordinator to conduct the survey of educational institutions 
° network with campus facilities and tribal agencies 
° assists with the logistics of the Native Science Teacher's Institute 

° attend the Native Science Teacher's Institute to assist the coordinator in the development of 
strategies for working with the Wabanaki youth 
° become trained in responsibilities and expectations of a formalized mentor role 
° develop and implement, in cooperation with the coordinator, the Saturday Science Program 
° develop and implement, in cooperation with the coordinator, the Wabanaki Science Career Fair 
o serve as residential assistants and tutors in the Wabanaki Pre-College Science program 

The Project: Native Science Teachers Institute: 

The project staff determined that we should hold the Native Science Teachers Institute during the summer. 
Due to the late date of beginning the project, we needed to quickly, but thoroughly, inform teachers of 
Native youth, community members, parents, and other interested individuals of the project and what it hoped 
to accomplish. The latter part of May and the beginning part of June, project staff met with these 
individuals. We met with the faculty of the three Main^^dian Education Schools, tribal educatioa^directors, 


tribal councils, various Iriba. offices, and attended aciivities “ndfaL 

We were fortunate to have two indiv, duals farmhar with he popuh .no • ^ involve d in this - 1 

Education and the Project Coordinator for an ongoing Maine Math and Science ah 

initial process. — 

The focus of the program was to begin to develop, “ 

Wabanaki based. Therefore, the expertises of ^ owl “J= _ .. . i ( th j corn erstone for the institute.^ 

relevant Wabanaki-focused science curriculum. = 

Because we believe educators and communities interested The institutes - 

opportunity to look at the new learning omcornes — prepared materials to 1 

assessments utilised in Maine was contacted. _ 

t^hm^^^^omi^iuuw^ inc^^.^We'hh^a Kativ^lahw'educator SXic"^ ’ 
cultural knowledge. — 

When we began to design the institute, we wanted tc .be participants to develop 

educators to enable them to pursue their own inere , ® ^ eme due to the importance of baskets 

taPaCt ° f baSketS ’ ^ 1116 matb " 

a^d Sence required to make baskets was what was of critical importance. _ 

Specifics of the Institute . . 

There was a total of 13 people who attended the ^^^^ti^igitificant native students. Of ■ 

teachers who teach either at a native school or at a non-nativesch j\ native school and one 

Le seven teachers, four of them were native and There were two - 

was a high school non-native teacher who teac es 8 both work at a nat ive school. There 

teachers aides, one was native and the other was a nonnati • y Two of these individuals work = 

were three community members present and they repi ’ ^ $erved ^ a cu i tU ral consultant to _ 

with the Higher Education Departments on the graduated with his degree in Elementary 

his tribe. Additionally, there was one native student, who had just graaua 

Education. ^ 

The first day of the institute. Notbett 

Science and Engineering Society proved The i J M and contemporary Native communities.. He 

°" - 

u tea fev-nc nn sDecific curriculum materials using baskets as our ^ 
The second day of the institute, we began P community context of basket making. Fred Tomah^ 

model. Gail Sockabasin (Pas: samaquoddy ^present ed th V $cience were fundamental to basket 

(Maliseet) presented specifics on making a basket an^w mat z 



The second afternoon was dedicated to curriculum ideas and curriculum location. The library staff assisted 
participants in locating curriculum and ideas of integrating culture into their own curriculum. Presentations 
were made regarding how to evaluate curriculum materials for authenticity, accuracy, and educational value 
Participants broke in groups brainstorming ideas that to use in the classroom. The groups then presented 
their ideas to the whole group. 

The third morning was dedicated to the actual implementation of Native culture with math and science. 
Irene Attean (Penobscot) introduced how beading could be used in teaching math. She gave some specific 
classroom ideas that could be used. Some examples were; development of a bilingual counting book for 
lower grades, investigating mathematical concepts of the Aztec Calendar, and loom work to teach geometry. 

The afternoon session required participants to break into groups to begin to develop specific lesson plans to 
be used in the classroom and were shared with the whole group. The final presentation was by Ed Bassett 
(Passamaquoddy), who shared with us, his CD that he made to teach the Passamaquoddy Language. The 
participants further discussed how to use the computer in the classroom culturally. The final activity of the 
day pertained to the Maine Learning Results and allowing participants to utilize culturally appropriate 
curriculum to meet the assessment tasks. On the final day, Laura Massey, Ph.D. (Penobscot) Associate 
Professor of Education presented programs in place that connect math, science, and culture. She presented 
pedagogical strategies that are effective with Native students. The institution ended with a commitment from 
the participants to continue the process begun during the institute. 

Evaluation: 

We are still in the process of analyzing the data from surveys presented to participants. Overall opinions of 
the participants were uniform in that the beginning portion of the institute seemed to lack clear goals and 
objectives. However, by the end, participants felt very positive for the majority that they found it very 
productive and received a large amount of useful information from the institute overall. Participants were 
very anxious to try out new ideas from the institute in their classes and stressed their desire to continue the 
process the institute had begun. 

Significance of the Project: 

In order to understand why this program is noteworthy, it is important to understand the history of Maine, 
the Wabanaki people, and the interactions of both. While there were many models we were able to choose 
from throughout the nation, we see the significance of this program in Maine. It is not so much the 
uniqueness of our project when viewed from a national perspective, it is innovative within this state. 

The history of Native people in Maine is somewhat unique and to add context to the project, and it must be 
briefly explored. Obviously, European contact was early, beginning in the 16th century. The French were the 
predominant first Europeans to explore Maine. Due to this influence, the French Catholic Church sent 
missionaries early to the area. Their influence on the Native people was profound. Given the epidemics in 
1616, the destruction of forests with hunting decreased, the significant fur trade and other factors brought 
about by European contact, many tribal members converted to Christianity. 

Because Maine was initially a part of Massachusetts, it was seen as one of the 13 original colonies. Through 
this event, the tribes fell under the jurisdiction of the state. When Maine became a separate state in 1820, it 
assumed responsibility for addressing American Indian issues. The State treated the Native people with 
paternalism and the legislature assumed authority to ij^ke whatever decisions it deemed necessary. Due to 


the stated perceived role in Indian affairs. Native parents were often not an integral part of thetr students* ^ 
education. * 

The connection between the Catholic Church and the tribes had a long history and, therefore, the church __ 
Lm nucd r le 'n education of Indian youih. Still, today, the Sisters of M-cy have a few rematn. ^ons. 
“aching in reservation schools. The Sisters of Mercy had staffed reservauon 1 W 

years. Throughout the history of Maine Indian education, the teachers were predominately Catholic sisters 

with lay teachers hired by the State when there were shortages. ® 

In 1966 Maine became the first state to have a Department of Indian Affairs. State Board of Education acted; 
l Commissioner of Education served as a local school - 

further took the education of Nad ve youth to a more centralized, yet more remote, location. Addition y, 
Maine was the last state in the country to enfranchise its Indian citizens in 1967. ^ 

The historv described above does not include two tribes of Maine. An additional considerations were the 
Maliseet aL Micraac bands living in Aroostook County. These Indians did not have res ^ tl ° n ^ ^asSdll 
“deserved or completely unserved. Viewed as 

fend for themselves in the White society which looked down upon them. In 1969, * these 

Association of Aroostook Indians to assist their members in receiving services. Ho * T — 

Sht^=ation schools and are in attendance in various schools throughout that county. In - 

1973, these two tribes were recognized by the State of Maine. 

When the Lend Claims Settlement was settled, the Penobscot and Passamaquoddy ^bes^^^ed^ally » 
recognized With the recognition came the services of the federal government. It was only after tas Mcuriea 
[' . Iro Indian tribes in Maine were able to establish schools funded through the Bureau of Indran 
Ed!.^“X Mmne Indian Education was established for the three reserves (Penobscot. - 

Pleasant Point Passamaquoddy, and Indian Township Passamaquoddy). ^ 

being taught in sufficient detail to make such a program successful. _ 

ssssa gjgs> - : 

curriculum a difficult and timc-consurrung task 

This project is also unique in that s^ — ^ ' 

encouraged community members to participate because part^_ ^ to expand on th i s concept in the = 
K-12 school relationships. While this wasbegunonasma] . P P history through ~ 

future. We hope tofcnherdevelop^ Natlve __ 

the process of curriculum development. The link be p ^ and the communities offers = 

Studies at the University of Maine, the K.-1- scnoois scivi i ? - 

a promising beginning for the future education of Wabanaki yout . 

Research on American Indians* Learning Methods Approaches to Learning 
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Because the concept of learning styles and the relationship to American Indian students has been an issue of 
interest and concern to educators for the past two decades, the project will also focus on this aspect. Much of 
the interest stems from the concern regarding Native students’ academic performance, due to the fact that 
these students comprise a disproportionately large portion of student dropouts. Some educators maintain that 
the current use of the term "learning styles" is only a polite way to replace the "deficiency" rhetoric of the 
1960’s, but the intent is the same (Kleinfeld & Nelson, 1991). In other words, some believe the term 
"learning styles" is merely a tactful way to say Native students come from deprived homes and therefore, are 
probably unable to succeed academically. 

In the mid 1970s and early 1980s, research began to explore hemispheric specialization of learning and the 
possibility that diverse groups may process information using predominately one or the other hemisphere’s 
cognitive approach to learning. Additionally, this research examined the possibility that certain academic 
tasks seemed to be more effectively processed in a certain hemisphere. Resultant from this research was the 
hypothesis that the reason so many students of color were failing academically was due to the mismatch 
between their hemispheric strengths and the academic requirements. 

In regard to Native American students, this meant that because they tended to be predominately "right brain" 
learners and the majority of academic tasks were "left brain" specific, a reason for their failure was 
associated with this lack of congruence. This lead to an interest among American Indian educators regarding 
the preferred pedagogy for teaching Native students so that they could succeed in school (Ross, 1982). 

This line of research encountered a great deal of controversy. If the academic tasks required in mainstream 
American schools did not match the hemispheric strength of this race of students, did that mean that 
American Indian students could not learn? Using that frame of reference, if American Indian students were, 
in essence, "hardwired" for right hemispheric tasks and the schools required left hemispheric tasks, then 
Native students would be incapable of ever succeeding in traditional educational environments. 

Inherent within the controversy is the differential in the definition of learning styles. The term learning styles 
has been described in many different and varied ways, especially as applied to American Indians, it has been 
"used to refer to an ill-defined assortment of abilities and modes of processing information: spatial abilities, 
right-brain hemispheric dominance, visual memory, field dependence, holistic or successive rather than 
sequential patterns of information processing, preference for visual sensory modality, and so forth" 

(Kleinfeld & Nelson, 199 1, p. 274). 

To avoid feeding into the controversy with the terminology, in the context of this project, the concept of 
learning approaches will be discussed. Learning approaches in this background refer to the way Native 
students confront a learning task. This approach is based upon culturally developed constructed behaviors. 
These actions are based on the lived experiences of tribal people. Inherent within this socially constructed 
behavior are the critical beliefs and values that many Native American students bring to the educational 
setting. 

While all humans have similar needs, the means to meet these needs are cultivated through one s culture. 

Pipes and her colleagues indicated that "The approach that an individual takes to learning and the 
demonstration of learning is, however, culturally determined. Additionally, early socialization experiences 
influence the ways in which children learn prior to entering school" (Pipes, Westby, & Inglebret, 1993, p. 

156). 

In general, American Indians tend to approach a new task from the perspective of first listening and 
watching before acting. Competence precedes production. A study conducted by Sawyer and Rodriguez 
(1992) indicated respondents had "an overwhelming preference for some variation of a watch then do 


i • ...i, cum (n OQ'i'i The Native learner needs to carefully, quietly and 

The , hough, process for many Native ^ople is circufa, ant! “ - 

more important than the parts. While the parts can e u , throu<T h holistic thinking that sense can 
relation to the whole. For many American Indian students it is ^ Native 

be made of the idea or concept. Further researc emons Examination has shown that when Native studentF 

engage in gSZgZ “ch^re successfu, in , earning and „ 

retention. * 

Much of .he research confirms <ha. many Native ^students have Many - 
Therefore students can code information better by using imagery on both verbal ™ - 

“minu appear .0 be relatively weaker in sequentid proeessmg. verbal codrng and verbal 

understanding (Kleinfled & Nelson, 1991; Pipes, et.al., 1993). _ 

^hooK^SMrclf^^UTO^tiia^nsunction ^l^OTlTfs^smt^^^^Nati^leai^g^ren^s^ ^ 


Curriculum 

Pedagogy and content canno. be separa.ed. Therefore, while ‘‘ * "" - 
available. 

Traditionally, curricular ma.erials were tied .0 real-life problems. Tbe lessons . 

students ofteti chose their own curriculum based on 

S" Si£ “Really, Native children have often found no relevance or an . 
accurate portrayal of themselves in the traditional classroom. 

If students do no. see themselves in the i ead - 

imponan. and/or don't matter to f US e culturally 

in kevdoping positive self - estecm (Sawyer andRodriguez i 

1992). 

The National Indian Brotherhood summed up the ™P or “ nce ° f - 

1988, pg. 132). 

Responsive teachers will find ways to make their experiences must bt. 
experiences in the curriculum. If a child is to be : acc p ed tQ succeed if he/she never sees role ■ 

a pan of what the child reads and 5 «s. An pe t0 fee l they are an integral part of 

^ 1989) - 

inclusion of American Indians and their culture in the ^iculum is a necessary step in helping *«*ve . 


students to increase performance and to see themselves as an integral part of the school. However, caution 
must be used when one is attempting to select curriculum for Native Americans. It is critical that teachers 
not perpetuate the stereotypes Natives Indians. Often educators are tempted to discuss American Indians in 
the pa$t, as if they disappeared after the 1860s. While history is a critical component of any well thought out 
curriculum, it is crucial that teachers help American Indians and non-Natives realize that Native Americans 
are still here and are contributing members of society. 

Culturally appropriate curriculum must become an integral part of the core curriculum. It must focus on life 
processes rather than on products and must strike a balance between historical and contemporary 
information. Social relationships and value systems are more appropriate reflections of culture than physical 
artifacts. It is more valuable for students to concentrate on real life issues than it is for them to examine 
artifacts in a museum. Students should be exposed to realistic contemporary and often controversial issues. 
Culturally pertinent curriculum should be evaluated continuously by students, teachers and communities and 
modified when necessary. It is high in quality when it is authentic, relevant, compatible, complete and 
neutral in content (Butterfield, 1984). Materials need to be authenticated and reauthenticated with the Indian 
community. While the curricular ideas presented above regarding American Indians focused primarily upon 
the social science areas, it is important that other content areas should also receive emphasis. It is perhaps 
easier to find a place in social science to explore cultural issues. However, it is the complexity and challenge 
of integrating the diversity throughout the curriculum that demands educators attention. 

In order for culturally appropriate cuniculum to be effective, it must be infused throughout all subject areas. 
If the student is to develop a true appreciation of the diversity and importance of American Indian cultures, 
the school must present the contributions as valid in an interdisciplinary manner (Banks, 1987). It is within 
the context of an ethnic studies model that Garcia (1984) stresses the importance of teaching across 
disciplines. 

In science, it is possible to look at alternative theories to the creation of the earth, to study the biological 
concept of race, to look at famous people of color who have contributed to the scientific arena, or to study 
folk (traditional) medicines to find their botanical implications. However, for many American Indian 
students, conventional science can pose a problem. Because many traditional Native students learn that one 
must co-exist with nature, not master it, some science experiments run counter to their belief system. "Belief 
in the supernatural, mythology, and nonscientific explanations of natural phenomena continues" (Little 
Soldier, 1992a, page 147). Therefore the teacher must use culturally appropriate judgment when designing 
experiments for Native students. Matthews and Smith (1994) reported that using science curriculum that 
was culturally relevant to American Indians increased their achievement levels significantly and their 
attitude toward science was increased profoundly. 

Perceptions and attitudes about science need to be changed. Many Native students perceive science, with its 
analytical nature and reductionistic approach, can be only relevant in the dominant culture. Teachers can 
assist students to see that traditional American Indians used science all the time. It would be beneficial to 
compare traditional explanation of things with "sciejitific" explanations and verify that each is valide 
scientific thinking. Often science is seen as too compartmental and students have difficulty seeing the 
overview or big picture. Teachers need to help students see data as sequential using hands on or 
manipulatives. They also need to clearly demonstrate interconnections (Butterfield, 1994; Greer, 1992). 

Concepts of time and space are often different for different cultures, the study of the varying theories could 
help students to comprehend differences in a mathematical model. The calculations of the seasons of the 
year and the calculations of star placement and travel could demonstrate to students the great intelligence 
individuals had without the use of written material. 
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Attitudes regarding math must also be changed. Native students need to see that there •» "jj ™ a “ e J^ lnalh _ 
using real world problems, preferably dealing with Native American cultural y relevant concepts atri - 
traditions However content is not enough. Teachers need to help American Indian 

anx£v and improve ?heir attitudes toward math. One very effective strategy to help students decrease math 
an* e y U to rid Se classroom of the temedial math concept. Instead, allow students to work 
stronger students will work with the less talented to learn math in a cooperative setting (Anderson and Stein, 
1992; Garcia, 1984; Hadfeel, Martin, Wooden 1992). w 

When considering reading curriculum, it is important to select materials Jthai • dfpict 

home and background. Basal readers rarely reflect the various cultures. Therefore, i . may be necessary ror 

the teacher to find or develop appropriate reading materials that bridge home and school (Reyhner and 

Garcia, 1989). - — 

Whole laneuaee has been suggested as a culturally relevant means of instruction. According to Kasten - 
(1992) whole language principles are in complete alliance with Native cultural beliefs. Whole languag 
cter^tnc^Ta com^unal fashion, in an oral tradirion using stories. Whole language ts hohsuc t - 
whoTe ^dtLn students leam the parts. The instruction is far less teacher directed and. in fact, ts= 

,‘ ^ly student initiated (Kasten. 1992; Sawyer and Rodriguez, 1992). This method of instruction shows _ 
definite promise for Native American students. w 

Communication Style 

American Indian tribes had a rich oral tradition which served successfully to pass on nec^sery ^onnation - 
to individuals through stories. Because American Indians often regard time, space and mo ion y ^ 

than do non-Natives their writings and oral presentations may seem to be disorganized, wandering an t 
SSSZSSESS* many Native people die world, time space and motion are all circular 

Ld reciprocal and not linear helps educators to understand that stones and wnmgs may f J! 

linear thinking so prized in academia. It is critical that educators not judge this difference ^ deticie _ 

Gearing to the point is not a particularly prized value in many Native Amencan commuiuues (Brown, 1982, 

Pipes, et. al, 1993). 

Traditionally Native individuals who need to ask for something often do so in a very indirect ambiguous 

m^ner^Us viewed as inappropriate ^t^t^ whom the . 

the rationale for this approach is to save face, both for the one making the : req - for either w 

“quest is made. If the Ibiguous request is ignored .neither party D f “' e “ d 
.l t or for refusing the request. Therefore, social harmony can better be preserved. 

The discomfort many non-Natives feel toward silence is not "“^faTd India " 

American' Indian students often fee, _ 

one is taught that such notice tends to bre Jfnrp often teachers use individual public praise to ■ 

Students this public praise would be very embarrassing and 
therefore not a reward at all! : m 

Additionally, if another student gives the "wrong" anggr to the teacher’s question, it would not be seemly »_ 


answer correctly. It there appears to be only one right answer, often American Indian students will not 
respond to the teacher’s question. They often feel they may not know the absolutely correct answer the 
teacher has in mind and they cannot risk answering incorrectly. If the individual is wrong, this person will 
feel very embarrassed and jeopardize their honor. If they are correct in answering they may stand out (Little 
Soldier, 1992b). 

Another area of confusion is in the area of eye contact. Most educators have become familiar with the notion 
that for some tribes, direct eye contact is inappropriate and a sign of disrespect. This lack of direct eye 
contact is often misconstrued by educators to mean the student is not paying attention. However, it is critical 
such judgement be avoided. While it is true that eye contact is different for American Indians, it is not 
absent. For many Native people, the amount and intensity of eye contact is much less than that used in 
mainstream culture. As Pipes, et. al, (1993) state, "It is important to note that Native Americans do not 
demonstrate an absence of eye contact. Rather their culture may reinforce a different schedule and patterning 
of eye contact” (page 155). 

One last area of consideration when dealing with American Indian students and their communication style is 
the need to be traditionally polite. In this instance for many tribes, if an individual is offered anything from 
another it is rude to not accept. Therefore if an individual is offered food and he/she is not hungry, it is 
considered rude to not accept the food and eat it. Rejection of another’s gift is inappropriate (Ackley, 
personal communication, August, 1995). It is often the custom when asking for something from a traditional 
Native person, even information, it is appropriate to give tobacco to the individual when one asks. It is a 
sign of respect for the individual and the individual’s culture. 

Cooperative grouping techniques have been shown to be especially effective with American Indian students. 
Because they traditionally have been taught the need to work together, such a strategy is a natural means of 
helping students develop skills and share expertise without appearing stupid or boastful. In the American 
Indian tradition, students who are academically proficient in one area will assist those who aren’t. It is 
understood each child has his or her own gifts and strengths given by the Creator. At some point, the skills 
of the less proficient student in one setting will be needed in another setting (Hankes, 1995). 

Time Orientation 

The time orientation for many American Indian students, is very different than mainstream culture. For 
many Natives, the focus is on the present. Therefore students will often not be terribly concerned about the 
future. 

Another aspect of time is the idea of "Indian time". When one attends an Indian function, such as a 
pow-wow, it is rare indeed if it begins exactly when it is scheduled to start. Indian time lacks exactness of 
mainstream American societal standards. 

For many American Indians, it is considered very impolite to leave an individual one is talking with only so 
that the individual may remain on schedule . Therefore, it is not uncommon for Native Americans to not be 
on time for a meeting or school. 

Indian time can be considered problematic in the mainstream world of hurry, haste and future orientation. To 
assist American Indian students who may not share the long term goals or future orientation that many 
non-Native people have, the teacher can assist students by clearly breaking down assignments into 
manageable bits, setting deadlines and explaining the rationale for students to do and learn this approach to 
learning. Due to the lack of focus on future expectations many Native American students lack, it would be 
helpful to many Native students if teachers set short-texmgoals.’Tnstruction based on specific, short-term 



objectives using appropriate reinforcers that closely follow desired behavior changes is more likely to be ^ 
effective" (Little Soldier, 1992a, page. 147). 

Since far reaching goals may seem too far away.to matter and if the reward for accomplishment is not m 
immediate, many American Indians may feel they will never actually receive the reward at all . Teachers can 
assist Native American students in learning new ways to approach deadlines. They can discuss with student- 
that the tendency to be too present thinking, while such an approach is important and admirable in their w 
home communities, it may be maladaptive in educational settings at times. 

In traditionally Native education, instruction was time-generous. The lessons were learned when they were ^ 
learned, not according to some schedule or some clock. Teachers need to allow flexible time periods, 
especially with complex, difficult and/or critical skills and concepts to assist Native American children feel 
there is time for them to learn. Because there is time, the material must be important and because it is = 
important, there must be adequate time (Little Soldier, 1992a; Hankes, 1995). 

Conclusion ■ 

Utilizing the history, the research on American Indian learning styles, and the interest of the people involved^ 
in the project can assist this project to be successful. However, the main intent of the project is to provide 9 
systemic changes in the way education is viewed. In particular, we hope to have Native students well 
prepared to be successful in their academic endeavors, especially math and science. We believe our attempts 
will be successful based on the strong beginning foundation. * 
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Welcome Statement: 

Thank you for attending our presentation. We hope that within the limited time, we will be able to articulate 
our mission, and highlight the accomplishments of the AISTEC project and describe how it relates to the 
theme of this Conference: "Strengthening Partnerships Between Tribal and Non-Indian Institutions" 


History: 

Slx a NASA s P onsored a gathering in Santa Fe, NM and invited 10 universities and colleges to 

attend. NASA posed a challenge to the attendees to develop an initiative that would ultimately produce a 
work force from the American Indian community that would be qualified to be hired as scientists, 
technologists and engineers by NASA. Several meetings later, we produced a proposal to NASA, which 
created AISTEC. AISTEC thus began on the heels of executive order 13021 which elevated the status of 
Tribal Colleges to that of Historically Black Colleges and Universities and Hispanic Serving Institutions. 


Mission: 


The mission of AISTEC therefore, is to develop and nurture American Indian students for careers in 
Science, Engineering and Mathematics, with a focus on the primary role of the Tribal Colleges. 


AISTEC consists of 10 Universities and Colleges: 

Arizona State University, Din<2 College, D-Q University, Haskell Indian Nations University, New Mexico 
Highlands University, Oklahoma State University, Salish Kootenai College, South Dakota School of Mines 
& Technology, University of New Mexico and the University of Washington. 


You will note that the 10 institutions range from large universities to tribal colleges. Also included in this 
range are four, 4-year institutions. AISTEC is NASA’s premier tribal college serving consortium for science 
engineering, and math (SEM) development. 


We have five PH.D granting institutions: 
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Arizona State University, Oklahoma State University, South Dakota School of Mines & Technology, 
University of New Mexico, and the University of Washington. 


- d hinu ’ which wui aiisn sem cuiriculum “ d , 

serve as a model for other tribal colleges. 


Four-year institutions: 

Spfng “stance learning courses, and the AISTECNet, and baste math sktUs. g 

The consortium includes 4 American Indian colleges 2ofwUch I dm* fctaSd “ 

counseling to AI/AN. 

college. ‘ ; 


Project Goals: 

1 . To assist AISTEC tribal colleges to develop curricular and 4-year AISTEC 

2 To develop SEM articulation agreements between and among AISTEC tnbal colleges, year ^ 

3. “o" £ skills development programs a. pre-college, 2-year and" 

university levels. 

These three goals have been consistent throughout 4 years ; of p^w^have 

conwnuafe^ o^^l dewfop^n^^J^v^on^a^M M^wu^rewhich supports the traveler along^ 
the way. Our success to date has led us to add two additional goals: 

4. To strengthen the role of and emphasis on co eges individual AISTEC institutions 

5. To disseminate and replicate models successfully developed witmn ina 

Goals 4 and 5 will serve to broaden our impact with a focus on the Tnbal Colleges, 


Year 4 project outcomes: 

^scssfflKSSSssfflW^T 

■ j <- „„ cpm Hi<trant learning courses offered through five tribal 

We have developed and implemented five new 


colleges. 


AISTEC recruited and developed two American Indian faculty members: a calculus instructor at Dind 
College and an engineering instructor at Southwest Indian Polytechnic Institution. 

South Dakota School of Mines & Technology hosed a summit on engineering articulation attended by seven 
tribal colleges and seven engineering universities. Three MOU’s have been signed and three are under 
development. 

AISTEC institutions provided SEM enhancement to 339 American Indian students at the pre-college level, 
and tutoring and mentoring to 648 American Indian college students. More than half of these students 
completed SEM courses with a grade of B or better. 

At Ft. Peck Reservations we have 18 classrooms in operation from kindergarten to the tribal college who are 
developing basic math skills. At the elementary level more than 50% of the students are performing at or 
above grade level as measured by the Comprehensive Tests of Basic Skills (CTBS). 

AISTEC provided college entry and financial aid information to 679 American Indian students; fifty percent 
of who were high school seniors or transfer students. Over 100 of those college-ready students have 
matriculated into tribal colleges or tribal serving universities. 

AISTEC initiated two technology transfer partnerships involving tribal entities, government agencies, and 
the corporate sector. One of these already is generating revenue. 

AISTEC established a partnership with Microsoft to develop technological capabilities at tribal colleges. 

Our recruitment effort has been one of the most successful of the components of the AISTEC effort. During 
Year 5 we have designed a recruitment effort that will have 4 times the impact. We will have full time 
recruiters at ASU, OSU, UNM, UW and SDSM&T. We will conduct a vigorous campaign to identify 
AI/AN students and show them the path that AISTEC has helped create for careers in SEMT. 


AI/AN Graduates in SEM 


Year 

BS 

MS 

PhD 

1987 

N/A 

N/A 

30 

1988 

N/A 

N/A 

27 

1989 

585 

119 

34 

1990 

537 

79 

17 

1991 

579 

97 

34 

1992 

611 

98 

41 

1993 

680 

118 

21 

1994 

793 

128 

33 

1995 

896 

122 

38 

1996 

N/A 

N/A 

53 


Source: NSF Division of Science Resources Studies Directorate for Social, Behavioral, and Economic 

Sciences 
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Year 5 and Beyond... 

During this next year AISTEC will appoint an Advisory Committee „ 

colleges 1 from L American Indian serving University. 1 from govemment/mdustry. This " " 

cha^d with evaluating the goals to satisfy the needs of both NASA and the NA . 

a ic-« AT<:TPr will work with SKC to develop a mechanism to evaluate proposals tor n p j 
fr(^T^outs^ S ^^ument W AISTEC membership, hf subsequent yearn this process wE. --- - that a = 
continual flow of graduating old projects and incoming _ 

SS ^ 10 8 

compete for awards such as NASA s PACE and MASTAP. g 

To assist in the long-term support of successful projects and to expand into additional areas. AISTEC is 
actively developing alternate sources of income. — 

1. AISTEC has reached an agreement with Microsoft Corporation for developing computer capabilities" 

for tribal colleges: NWIC, SKC, and HINU. - , _ 

2 We have successfully completed a transfer technology hcense agreement with the JSC for th - 

developmemof an absorbent pillow for hazardous waste into a potential mcome-producmg 
rnmmercial Droduct that will be manufactured by a tribal industry. . 

3. AISTEC completed software development on a JSC patent issued to aNauve^ enca - „ 

Revenues tom these agreements (2 & 3) will be used to fmher ^ S Jf ^ g °* sf ^ ^ 

4 * 

5 s 

AISTECNet to help improve basic math skills. — 
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Explorers of the Universe : Meaningful Learning Contexts 

Marino C. Alvarez 
Tennessee State University 

College of Education Center of Excellence and College of Education 

Box 139 

Williams Campus 
Nashville, TN 37203 
6 15-963-7328 
6 15-963-7027 
malvarez@coe.tsuniv.edu 


Introduction 

The primary goal of the Explorers of the Universe educational project is to involve middle and high school 
teachers and their students, and postsecondary students in a quality research program that is interdisciplinary 
rather than compartmentalized by domain. The focus is to engage students and their teachers in authentic 
tasks and materials couched in problem-oriented formats within meaningful learning contexts that foster 
thinking and learning. Authentic in that students construct meaning from real data and are asked to make 
sense of the world around them. Students pursue individual paths of inquiry using critical and imaginative 
thinking, and engage in social and solitary contexts that involve them in writing, intervening, and reflecting 
on ideas gleaned from conversations and readings (electronic and conventional). The process engages 
students in formal skills such as written communication, literacy, logic, and calculation. 

The science and literacy skills needed to learn, make connections within and among disciplines, and 
communicate to others are vital to learners who are expected to achieve educational goals espoused by the 
academies (e.g., American Association for the Advancement of Science, 1989; International Reading 
Association, 1992; National Science and Technology Council, 1995; Science Council of Canada, 1984; 
Royal Society, 1985 ). So, too, are the specific ways in which these learners use language and instructional 
tools, and technology for literacy learning and applying scientific and mathematical concepts (NASA’s 
Education Program, 1993). 

To promote a quality education plan that meet scientific, mathematical, literacy, and technology standards, 
we provide challenging opportunities for both teachers and students to think and construct knowledge 
generated in meaningful contexts. Students "showing" what they can do is a goal of this educational plan. 
This goal differs from those educational programs that are aimed at convergent projects, student-directed 
on-task modules, fixed curriculums, vast numbers of participants, and restricted standardized measures of 
assessments. Instead, the educational objective is to involve students in meaningful learning activities using 
self-directed cases, metacognitive tools (e.g., hierarchical concept maps, and vee diagrams) to plan, 
carry-out, and finalize their research investigations, and an emergent educational curriculum plan that 
stimulates critical and imaginative thinking. 


TSU/Explorers of the Universe and Related NASA Projects 

The Explorers of the Universe Projecr(http://cbe2.tsuniv.edu/explorers) is a scientific/literacy project that 
serves as the principal educational partner in several NASA projects. The project is directed toward the 
intrinsic value of activities in the classroom. These activities are intellectual and provide opportunities for 



learners to make-decisions while simultaneously making use of existing procedures and standards among _ 
disciplines that create opportunities to share knowledge and negotiate meaning. The principal investigator^ 
for the project is Dr. Marino C. Alvarez, Professor of Education. 

The project is situated within the Center of Excellence in Information Systems, at Tennessee State ^ 
University, with NASA Center for Automated Space Science (CASS), NASA Network Resources Training 
Site (NRTS) which is under the auspices of MU-SPIN, and NSF Center for Systems Science Researc 
(CSSR). The Director of the Center of Excellence in Information Systems is Dr. Michael R. Busby. m 

The project has expanded to include six high schools, a middle school, and postsecondary scents enrolled^ 
at TSU The schools involved are: University School of Nashville, Hunters Lane High School, and Davidson^ 
Academy, Nashville, Tennessee; Thomas Jefferson High School for Science and Technology, ^exandna^ 
Virginia; Wellington School, in Columbus, Ohio; George Washington High School Campus, New York = 
City; and, Kodiak High School, in Kodiak Island, Alaska. 

Funding for the Explorers of the Universe is provided by the NASA Tennessee Space Gr ^C° n som u m 
and by NASA through NRTS. Three areas of related study are represented by this P ro J ec ^ TSU V fT 
Stars Project; NASA Goddard Space Flight Center’s Mars Orbital Laser Altimeter (MOLA) and their 
Vegetation Canopy Lidar (VCL) Mission scheduled for launch February 2000. Teachers and students j 
participate in these research investigations. Schools, under the auspicious of NASA Minonty Umvcrsity 
Space Interdisciplinary Network (MU-SPIN), are included in this project’s educational network. High school 
astronomy, physics, and earth/space teachers and their students are involved m receiving and aialyzmg 
from automatic telescopes located at Washington Camp in the Patagonia Mountains m Arizona via the 
Internet, and from the MOLA Mission on Mars. Students are also involved m research studies with the VCL 
Mission. These student research investigations become longitudinal studies with subsequent students^ 
involved in pre-launch and post launch research activities in this mission. 

Within the spirit of a multilateral international collaboration for these projects, students who represent aj 
diversified multicultural population in the Explorers of the Universe Project benefit from shared know e g 
and experience resulting from discussions and research evolving from these investigations, eac er 
students are involved with this educational mission working collaborative iy on various aspects ofsolar anti, 
magnetic interpretations and resolving their cases using mathematical and scientific principles from which to 
reach multiple perspectives. = 

The building of a "community of thinkers," defined as an active group of students and teachers striving to" 
leant more about a discipline by engaging in the processes of critical and imaginauve thmktng, will be the 

oubreach plan (Alvarez, 1995, 1996a 1997). We differentiate between^ 
thinking and learning. Thinking is a process that has some initial beginning, and moves to some conclusion 

or solution rather than increasing skill or perfecting the execution of the s0 ^° n ^ ( ^ US ^ ( h ^ fmal 
during the learning process that thinking takes place, but learning is an intermediate phase rather th^ a fin^ 
product. Thinking of ways to achieve learning outcomes are different from focusing on ways hat leanung 
outcomes can be achieved. The former is process oriented; the latter product-oriented (Alvarez, 1996a). 

In an effort to increase learning efficiency, teachers and students in the Explorers of the UmvcB* ^project 
focus on the processes of thinking: selecting, eliminating, searching, manipulating, and or D ani g ^ 
information Emphasis is placed on thinking as a process involving a sequence of ideas moving from some^ 
SrthouTto gh a series of a pattern of relationships, to some goal or resolutton Wtthrn our 
communfty of thinkers, teachers and students ask questions, seek answers, and reflect on then thoughts and^ 

feelings as they engage in action research case-based investigations. « 
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Educational Features 


The educational plan has several unique aspects. The sun/earth/space science educational mission involves 
middle, secondary, and postsecondary students promoting science and literacy in ways that differ from 
conventionally funded science programs that guide students to prescribed product outcomes using 
prepackaged materials. 

First, students who are enrolled in astronomy, physics, and earth science classes and their teachers are 
targeted to participate. Due to the nature of the philosophy that underlies this educational plan, it is 
necessary that the teachers selected are willing to learn more about their subject area and think along with 
their students. 

Second, these student researchers are involved with incremental stages of phases of their cases. During each 
phase, students enter their notes, observations, findings, log notations, data analyses, and so forth onto a text 
file and publish their papers on the World Wide Web that serves as a resource for other students to access 
and share their thoughts. This collection becomes part of each student’s computer-based working and report 
portfolios that are used as a tool for self-assessment and for mediating knowledge with the teacher and their 
peers. A Case Guide CD has been developed that describes, narrates, and shows animations of concept maps 
and vee diagrams, video clips of teachers and students discussing these metacogntive tools, an Action 
Research Strategy, a Notebook that allows students to correspond directly to our server via the World Wide 
Web by entering notations, and an illustrated framework from which students can formulate, carry-out, and 
report their research (see Alvarez, 1998a). 

Third , students are actively engaged in self-directed, case-based research for which they are directly 
responsible. They research open-ended cases for which there are, in most instances, an absence of a 
prescribed set of "right" answers. These teachers and students use critical and imaginative thinking to solve 
authentic tasks that are set in problem-oriented formats. 

Fourth , students use interactive learning environments to design and share their concept maps over the 
Internet (e.g.. Inspiration 5.0), communicate with scientists via e-mail, and engage in interactive research 
and collaborative planning using the Interactive Vee Diagram on the World Wide Web (Alvarez, in press, 
1998b, 1997). 

Fifth , students publish their papers on the World Wide Web and receive feedback from "faceless" and 
"unknown" persons from throughout the world. This process not only enhances technology and literacy 
skills, but also develops a respect for interpreting and representing new knowledge (Alvarez, 1996b). 

Sixth , students keep logs, correspond with astronomers and others via electronic mail, record observations 
and findings, make discerning judgments of papers accessed on the Internet, and incorporate related facts, 
concepts, and information from other content disciplines. During this process students are taught to use two 
metacognitive tools: concept maps and vee diagrams. These educational tools enable them to conceptualize 
and represent their ideas and plan their research. This collection becomes part of each student s 
computer-based working portfolio that is used as a tool for self-assessment and for mediating knowledge 
with the teacher and their peers. Students share their observations and findings among the participating 
schools and within their own school. 

Seventh , students collaborate with other students affiliated with the project who share common research 
topics. They share information electronically via the Internet and World Wide Web and receive feedback. 
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Eighth, community resources (people and places) are an integral feature of this melding of the societal 
curriculum with the formal school curriculum. 


Ninth , teachers and their students present at scientific, mathematical, literacy, imd technology conferences 
so their voices can be heard about their research endeavors (e.g., Alvarez et. al., 1998). ■ 


Tenth, teachers develop manuals that will aid other teachers and their students 

the data received from the missions. Students field-test these manuals and provide input. The 

Dlaced on the World Wide Web for public access. (This was done with the Explorers of th 

Variable Star Project whereby teachers (Rodriguez & Hennig, 1997) wrote a manual after learning about 

data computations and had their students field-test the entries.) 


Interfacing Educational Programs m 

Students interface their case research with others who are affiliated with similar ? 3 

Explorers of the Universe NASA sponsored educational programs. Although several aspects of the M J 

ObSLL Altimeter (Stockman. Alvarez, & Albert, 1998) lends itself to related areas 

Variable Star Project and the Vegetation Canopy Lidar (VCL) Mission seem to be atom 

mission goals and objectives; and therefore, offer multiple pathways for interfacing student research j 

investigations. — 


Public Outreach a 

Another unique aspect of this project is the melding of the societal and formal school curriculums. The = 
foSS curriculum^ evidenced in not only what students bring to the classroom from their home^ 
community and religious environments, but also by involving the public in meaningful ways Commumty 
“rrUle aid places), locally, nationally, and internationally become an pari o Mto- 

educational process Throughout their case research, students are in contact with persons, state and federal 
agencies?iuchivesi libraries, colleges/universities either directly or through elective communications. 
Students conduct interviews with persons having pertinent information to their case study. 

Students publish their papers on the WWW. Teachers, students, and 1 ““ v e™^BMW^cmau*or^cles_ 

for publication in science, literacy, and technology journals. SrndenB develop C mission for 

studies Teachers write manuals about technical, mathematical, and scientific aspects of die mission to 
oteteactars XrTtudents to use as a springboard for other research. Teachers and their smdenu 
present at science, mathematics, literacy, and technology confemnces^^ation ga 

about Solar B’s Mission is displayed on web sites of participating schools, NASA Centers, and th _ 
Center of Excellence in Information Systems -Explorers of the Universe Project. , 

NASA/NRTS is housed in TSU’s Center of Excellence in Information Systems. The NRTS Project Director 

£ n/^ard Smith NRTS is charged with networking and connecting schools having under represented 
is Dr. Willard btmtn. ink g developing and conveymg distance leanung 

student populA learning project and plans to promote 

KS SSSC learning, via WWW. offers extended opportunities to, 

persons l disperse communities and provide fomms for them to become 

participants in this research. 
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American Indian Network Information Center (AINIC) 
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The American Indian Network Information Center (AINIC) started out in 1997 and is a three-year grant 
program, funded by the National Aeronautics Space Administration (NASA). AINIC is based at DinE 
College,' formerly known as Navajo Community College, in Tsaile, Arizona on the Navajo Reservation. 

AINIC was created to bring Internet Resources to K-12 schools on the Navajo Nation. Many of the schools 
on the Navajo Reservation lack funds to keep their libraries and textbooks updated and having access to the 
internet would bring neverending resources to these schools. The AINIC program is helping schools that 
have access to the Internet or are planning to get connected very soon to learn how to use Internet resources 
effectively and also to integrate the Internet into their school curricula. 

Currently, AINIC is focusing on K-12 schools on the Navajo Reservation. We have eight participating 
teachers at this point. Our goal is to get twelve teachers by the end of the Fall 1998 semester. The AINIC 
program staff provides technical assistance on how to get connected to the World Wide Web. We also 
provide basic Internet training: how to search for on-line resources, where to get free e-mail and eventually 
how to upload your own web page. 


At this point in time, our goals are to find a base of twelve teachers in the fields of Science, Math, 
Engineering & Technology. We are training these teachers to learn how integrate the Internet effectively as a 
learning tool in their classrooms. AINIC is providing Macintosh G3 computers for the base twelve teachers. 
We are also providing scanners and digital cameras for the schools to use. Other Incentives of the AINIC 
program that teachers and students receive are T-shirts, pencils and other school supplies when they 
completed the on-line curriculum. 

These teachers in turn would train other teachers how to use the Internet and so on, thus creating a 
"Train-the-Trainers" model. The teachers objectives are to upload an on-line curriculum that they can use to 
teach their students lessons in Earth Science and eventually we will expand into other subjects. 

We are also providing a Role Models Database composed of Native American professionals and college 
students in the fields of Science, Math, Engineering & Technology (SMET). These Role Models will contact 
the AINIC K-12 student participants through e-mail and on-line conference rooms in order to guide them 
and encourage them to continue school and to pursue careers in the SMET fields. 

The AINIC staff has provided a web site that will serve as a one-stop resource for the AINIC teachers and 
students. The web site consists of NASA resource links, a web page developer, on-line conference rooms, 
Role Models Database, AINIC Teacher Directory and other resource links. The web site is located at 
ainic.ncc.cc.nm.us which will soon be moved to www.ainic.org. 

Many goals have been set for the success of the American Indian Network Information Center. But if we can 
collaborate with other technology organizations, we can integrate the Internet into more schools, offering 
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endless resources, and a better means of communication and collaboration among the community of 
teachers. The main objective of AINIC is to provide Native American youth the chance to see the world 
through the Internet and to learn to interact with technology in the classroom. This may already be 
happening in other schools in the U.S. but on the Navajo Reservation, this has never been done before and 

we have the chance to make it happen. 






Exploiting Distant Learning as a Portal 
( Among Minority Institutions) to Emerging Technologies 


Dr. Moses Gwan, Jr. 

Grambling State University 
Department of Math & Computer Sciences 
P.O. Box 1191, Carver HaU #137 
Grambling, Louisiana 71245 
318-274-3846 
318-251-9950 
mgwan @ linknet.net 


Abstract 

Grambling State University (GSU), in retrospect, has had its share of the painful demise of other minority 
institutions - that of involuntary depravation of access to equal opportunities in select technological 
resources. The unfortunate result has been a progressively widening technological gap forged not along 
sheer aptitude, as would be expected, but rather predominantly along cultural contrivances. More 
unfortunate, perhaps, is the vast un-tapped repository of, rarely-exploited, talents and enduring persistence to 
be found in these camps. 

Our present civilization is resting on the threshold of the portals of unfathomable technological 
breakthroughs and opportunities. Computer technology - especially networking and parallel distributed 
processing, for example, are spearheading the migration from our traditionally formal classroom pedagogies 
to more liberal alternatives to better embrace new or emerging technologies and the resulting prolific 
problem solving paradigms and capabilities that come with them. For once, even previously underprivileged 
institutions stand equal chances of leveraging their strengths and creativity in shaping the trends of these 
emerging technologies. GSU’s experience with interactive telecasting (partly through the DoD’s 
HPCMP/PET* initiative) is rich and replete with what is perceived to mirror the kind of productive 
partnership envisaged between tribal and non-Indian institutions for effective participation in the NASA 
Science and Technology initiatives of the future. 


Introduction 

One of the prominent benefits of the advent of telecommunication was the undoing of the geographical and 
ideological barriers that characterized the cultures of the world as we knew them then. Granted that those 
barriers, legally, do no longer exist but the disparate rate at which minorities were granted access to these 
technologies, beginning with the telephone, the television and, now, computer technology, has resulted in an 
undeniable technological gap which will continue to be an enigma to the latter group. This fact is supported 
by a recent study conducted by some University of Maryland scholars in which they noted the lingering long 
term hurt of a racial divide on minorities [1]. It is further supported by some recent, highly profiled, 
speeches or rhetoric by key government officials on the digital divide and its potential effects on minorities 
[2-4]. 


The Digital & Economic Divide 
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The studies and speeches alluded to above all attest to the fact that our capitalistic society though promoting 
the notion of equal opportunities for all, is riddled over and over, in practice, with the dilemma of bridging B 
the «aps resulting from previous malpractices of unfair depravation of access to basic amenities. The 
unfortunate evidence of this dilemma, even amid a prodigious economic and technological growth, is the ^ 
involuntary widening rather than narrowing of the economic and technological gap with the affluent getti g ■ 
more affluent and the destitute getting even more so. _ 

These could be said to be particularly exciting times. New or emerging technologies • * 

and distributed computing, are redefining the landscape of the way we solve problems and, . 

process of formulation and introducing such technologies. Due to the exorbitant cost of pioneering new 
technologies only the technologically or economically privileged institutions will frequently 
favored to receive the cream of the cash to research these emerging technologies. The under-pnvile^ed 
institutions are perceived, on the other hand, to be a real liability or big nsk often not worth taking. J ? s 

perspective of a privileged institution it makes every sense to maintain a clear divide and distinc 

between the institutions. 

A primary motivation for the digital divide, therefore, can be shown to ^economic and thus the = 
estrangement of the rhetoric already alluded to. A case in point is the recent White House imuative and ^ 
funding for the collaborative research, specification and design of mternet U - the next generation of the 
ubiquitous network of networks. Of the institutions selected for funding for this 1 * * 

minority or tribal institution. The actions of the government, therefore, are inconsistent with their fheto _ 
^ d rere does not appear to be any real concerted effort to bridge the technological gap. - 

The one thing that could be worse than the foregoing, perhaps, is when a privileged institution, tiying ^to 

make loom for new state-of-the-art equipment, occasionally offloads iK mundane ^tHr^L^on is - 
typically well publicized act of charity) to an under-privileged institution. Admittedly the intentio 
frequently to bridge or narrow the technological gap between the former and the latter. In practice, however - 

stKdT acte of charity do not narrow but rather frirther broaden the gap - 

recipient(s) are now removed from more innovative pursuits to focus on often futile attemp 

obsolete equipment that the donor(s) had probably, themselves, given up on. _ 


A Winning Strategy for Tribal & Minority Institutions — 

To better prepare to embrace the new or emergent technologies new alliances are needed 
and tribal institutions. Not necessarily with privileged institutions in which fe fora wiU ^ways^be _ 
considered a parasite but rather with any one with whom they can leverage mutu g . - 

futile to re-invent the wheel but it is considered innovative to leverage the efforts of the inventor oi tne 
wto. advance the stale of the technology. New sources of fimding must be sough, no as 

under-dogs to some other institution(s) but rather as mutual partner; o^he« " 

depend on the synergy resulting from the collective strengths of all mvolved. The emphasis must be 

strengths (what the one can contribute) rather than status (what one used to be). 


The Virtual Classroom 

The cuirent technological proliferation has liberated our traditional classroom pedagogy from .the 
confinement and protectionism to a service-oriented one that knows tittle or no bounds 
mutual collaboration dictated by the new economies of scale of computing as well as the wt y 


distributed processing paradigm, distant learning promises to be a very effective and non-intimidating tool. 
Since the medium is completely voluntary, contributors are esteemed for the quality and usefulness of t eir 
contribution rather than status. Better still, there is no reason to be inhibited by a fear of losing one s 
privileged status. The privileged and under-privileged alike have a lot to contribute in this medium and thus 
can forge new alliances. 


GSU’s Experience 

GSU has now been involved with the DoD’s HPCMP/PET project for two and a half years. The goals of this 
project are: (a). To upgrade the present DoD’s computing infrastructure located at various major shared 
resource centers, to support the warfighter, by an order of magnitude over the five year duration of the of the 
project, (b). Develop new problem solving techniques to exploit that computing power to command a 
decisive global supremacy, (c). To develop training programs to disseminate the new techniques and tools to 
all participants and users alike. 

GSU, which would otherwise be estranged to the current emerging technologies, has instead benefited from 
a formal distant learning program thanks to the third goal above. Although this report does not cover the 
technical design and implementation of a distant learning production and delivery facility, ample references 
[5] to authoritative sources of such information exist. GSU’s own distant learning production facility is quite 
primitive but effective for the scope of its designated goal. 

A tool that might become very useful in the future for a broader scale distant learning effort is one developed 
at Syracuse university under the auspices of the PET program. Syracuse’s distant learning package centers 
around a proprietary tool called Tango and has been widely tested at Jackson State University. The latter 
product, unfortunately, limits distant learning to a mere production and packaging of lectures to be viewed 
(off-line) using a number of media [6]. Effective learning, in our view, has always been interactive and 
nothing short of that will even begin to bridge any technological gaps between participants. Microsoft is also 
developing proprietary tools to make distant learning a common practice, hopefully, in the future [ ]. 


Conclusion 

In the wake of the advent of exciting emerging technologies previously under-privileged institutions must 
plan their strategies carefully in order to have a role in shaping the new technologies. Any viable strategy 
must leverage the formidable strengths, which have laid dormant and un-exploited m the past, of these 
institutions. New sources of funding must emphasize the free expression of such suppressed talents rather 
than foster the existing technological divide resulting from a skewed view of potential contributions to new 
technologies. 
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Rice Univ, June 1-5, 1998. 

Anoop Gupta, Colloquium on Distant Learning 
Rice Univ, June 1-5, 1998. 


and Collaboration, DoD HPC User Group Conference, 
and Collaboration, DoD HPC User Group Conference, 


Internet Break-out Session 

Mr. James Holloway & Mr. Charlie Wrenn 
Tennessee State University 




Designing Web Pages 


Charlie Wrenn & James Holloway 
Tennessee State University 
Center for Excellence - ISEM 
330 Tenth Avenue North 
Nashville, TN 37203-3402 
615-963-7020 (Wrenn) 
615-963-7327 (Holloway) 
615-963-7027 
wrenn @ coe.tsuniv.edu 
holloway @ coe.tsuniv.edu 


Greatest Challenge to Writing Web Documents: 

Keep the user oriented; provide a coherent structure in which the relationship of each page to the rest 
of the document is clear. An important point to remember when writing web pages; just because you 
can do something with the Web doesn’t mean that it’s a good idea. 

Types of Links: 

Truly Hyper: 

• Every document is linked to every other document 

• Can lead to circular navigation 

• Frustrates the user 

• Difficult to maintain 

Pure Linear Design: 

• Easy to follow 

• Users are actually more likely to read the pages 

• Boringggggggg! 

• Best used for reference manuals, short stories, prose 

• Easy to maintain 


Tree: 


253 


• Single page serves as jumping off point to other pages 

• Easy to navigate - each page contains 3 links 

• The concept is easily extended to other layers 

• Easy to maintain 

Your job: 

Make sure that no matter where the user enters your document tree, she can always find her way 
back to the start. 

Accomplish this by: 

• Creating a structure that makes sense 

• Placing textual and visual clues in your documents that make the structure obvious 

Two categories of navigational aids are used: 

1. Landmarks 

2. A hyperspace compass 

Landmarks: 

o Welcome Page - top-level page of your site 

o Home Page - entry point to a particular author’s collection of documents 
o Title Page - entry point to a multipage document 
° Table of contents - set of links to a multipart document 
o Index/Search Page - document text search and retrieval 
° Comment Page - e-mail or other contact method 

The Hyperspace Compass : 

Six directions: 
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1. Forward 


2. Back 

3. Next 

4. Previous 

5. Up 

6. Down 

Forward and Back: 

Refer to the series of pages that the user visits in the order in which they were 
visited. Note: Avoid creating links labeled forward and back. 

Next and Previous: 

Used to navigate a series of pages that are linked in a linear way (i.e., subsections of 
a manual). 


Up and Down: 

Up takes the reader up a level to the next higher level of organization. Down takes 
the reader down a level in the tree, i.e., from a table of contents to the start of a 
chapter. Note: Top is often used to take the reader all the way up to a main entry 
point such as a title page or welcome page. 

Navigational bars are a useful tool for making navigation easy and obvious. 


Pitfalls to avoid: 

• Don’t try to fight HTML’s word-wrapping by adding <BR> tags, extra blank lines, or long 
series of hyphens or stars. What will look good on your browser will look terrible on someone 
else’s. 

• Overlapping tags, such as <STRONG> Hi <EM> Mom! </STRONG> </EM> will always break 
somebody’s browser. 

• Series of <P> tags with no text between them will produce different results on different 
browsers. Avoid them. 


Optimizing Performance: 
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. The most beautiful, best organized, most interesting Web page in the world is utterly worthless 
if it takes too long to download. 

• Main principle for maximizing performance: keep it small and simple. 

. Keep graphics as small as possible. JPEG images tend to be smaller than GIF images; consider 
JPEG for thumbnails. 

. Focus your attention on reducing the size of the most frequently accessed documents. 


Reference 


• How to Set Up and Maintain a World Wide Web Site, 


Lincoln D. Stein, ISBN 0-201-63389-2 


Pfe-Collcgc MSET Brcflk'Out Session II 

Dr. Sheila Gersh 
City College of New York 

Dr. Gustavo Roig & Mr. Jorge Nosti 
Florida International University 



257 








Criteria for Successful Internet Projects 


Dr. Sheila Gersh 
City College of New York 
Center for School Development 
School of Education 
Convent Avenue & 138 th Street 
New York, NY 10031 
(212) 650-5792 
sogcc @ cunvvm.cunv.edu 


Introduction 

Ten years ago the School of Education of the City College of New York developed the idea for an electronic 
mail network know as the Global Education Telecommunications Network (GETN) Project that would link 
10 primary and secondary schools in New York with the counterparts in London. Today, GETN links more 
than 60 schools in New York with schools in more than 30 countries around the globe. The network is 
centered around inquiry-based projects developed by teachers who are introduced to one another through the 
Internet. Teachers are not provided with pre-designed projects that they complete with their classes. Instead, 
they negotiate with one another and identify ideas for projects that will best meet the needs of their students 
and fulfill their responsibilities to their curriculum 

As the project developed, I have come to realize its potential for improving teaching and learning in the New 
York City Public Schools. Giving teachers the opportunity to design their own activities spawns enormous 
creativity and has led to the creation of many innovative and exciting projects. These projects, in turn, help 
to transform often dull and lifeless classrooms into places where children are actively engaged in authentic 
work that they own and could share with their partners abroad. While individual project are important for 
GETN’s success, even more important is what teachers are learning as a result of participating in the project 
and in the graduate courses that support the network. We developed our own education rationale for E-mail 
projects that has become embodied in a set of criteria for the design of GETN projects. Examples of some of 
the GETN projects include: 

• The Fast Plant Project 

• International Cookbooks 

• Weather Comparison 

City College not only created GETN. It continues to provide ongoing support so important in sustaining 
GETN’s network and helping it to grow. Support is provided in a variety of ways including courses for 
participating teachers, on-site technical training, online mentoring and monitoring of projects, recruiting new 
participants and sponsoring annual Internet conferences. 

Findings From Early Experiences 

Several issues must be addressed if Internet projects are to be successful. In my 10 years experience with the 
Internet projects, I found teacher training to be of primary importance. Projects should succeed if teachers 
are comfortable with both the technical and curriculum aspects of the program. Teacher-training programs 
should include courses that will prepare teachers to use the computer in the classroom as a word processor 



and to access the Internet to do research and communicate with counterparts. 

Teacher training courses have also met another need. Teachers developed the 

S^^Sis we« "«sSt^ of™ trojects tha, included 

cross-curricular instruction and provocative international topics. 

A form of orientation must also be provided to principals and Jheir'supportfthe 
understand and can be supportive of these Internet projects an intc gral part of 

creation of a time period within the school of ownersUp of , 

Z wwch ttey were involved seemed to enjoy a far greater degree of success. 

Interne, projects also need careful coordination and mmagement. “ “ 

support for individual school projects and to col aborate wtth the ^ ns °bMes the coord.nator 
international links for the participating classes^ As P“ Xo d ssemlnauon of 

life into the program. 

Finally, if the Internet is to be an effective tool, projech 

and out-comes, compatible with age/grade level and su j P most successful projects had 

teachers talk online before any project begins. ® nroiect timeline with beginning and ending dates 

°“ ** 

projects are complete, the results and evaluation of the experience should be shared. 

The teachers who participate in Interne, projects agreed « to. 

implementing telecommunications into the existing cum unders tanding, the encouragement 

facilitated several education objectives including, in , , t i me l v sharing of information with a 

of respect for cultural d.fferences htghly mottva, ^Sfo“^mr.earmng in a 
real audience, attatmng technological skills whose uses e y i nou i™-based learning and the 

content-integrated environment, a genuine opportunity to engage in tnqutry basen t S 

enrichment of the school curriculum. 


■ 

Assessment of a Telecommuncations Projects 

Education programs are traditionally Although it would be- 

change in their effective behaviors resulting from a P achievement it is believed that the goals and 

possible to assess some Internet activities in terms of cog t focusing on both teacher and student 

characteristics of Internet programs more properly - 

attitudes and on the learning process. For ex ™P^ modes ? Has the use of this 

sufficiendy to increase their receptivity to ■ othern d t | eir insm iction has motivated them 

iff^o^n^mSnS teSf able to deal wiU, the technologically advancing soce^ more _ 
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easily and with less anxiety? Does this medium enable students to get a better understanding of other 
cultures and ideas so as to better understand their own? These and related questions should form the basis on 
an evaluation. A traditional program evaluation may be inappropriate in a non-traditional program. 

The experience of GETN teachers has consistently been that involving students in meaningful learning 
activities via telecommunications strengthens instruction dramatically. Students are far more motivated to 
read materials that they get from colleagues abroad and they are excited abut responding to them through 
writing. They know that their work and efforts will reach a receptive peer audience. Written work that is 
shared through the Internet is received in a from that can be easily read, revised, and reprinted. Instruction in 
academic subject areas is brought to life trough student-to-student dialogues. 

The Internet is now beginning to alter the approach to education, and as the technology advances it will play 
a key role in bringing the latest information to students, whether from national or international peer 
audiences or from the other areas on the information superhighway. It can be expected that within a short 
time, with increased technological support and increased familiarity by educators, student learning will be 
enhanced and enriched through active involvement in real project, resulting in personal satisfaction and 
improved achievement. 

Teachers report that our project is exciting and motivating for students, especially in the primary grades. 
They help to engage learners who have been disinterested in school by providing the occasions for real, 
meaningful work that are owned by students and can be shared with others. We are also curious about the 
extent to which the GETN projects promoted a change in teachers’ assumptions about teaching and learning, 
as well as in changes in curriculum and instruction. We are presently investigating these questions. 
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Criteria for Successful Internet Projects 
Science Web Sites 

Dr. Sheila Gersh 
City College of New York 
Center for School Development 
School of Education 
Convent Avenue & 138 th Street 
New York, NY 10031 
(212) 650-5792 
sogcc @ cunvvm.cunv.edu 


The Nine Planets 
http://seds.lpl.arizona.edu/billa/tnp 


Overview of the Solar System 
http://seds.Ipl.arizona.edu/billa/tnp/express.html 


_ The NASA Home Page 

http://www.nasa.gov/hQpao/librarv.html 

= National Air and Space Museum 
““ http://www.nasm.si.edu 


~ The Virtual Sun 

http://www.astro.uva.nl/michiellb/sun/kaft.htm 


Views of the Solar System 
http://bang.lanl.gov/solarsvs/homepage.htm 


Lunar and Planetary Institute 
http://cass.isc.nasa.gov/lpi.html 


Overview of the Solar System 

http://seds.lpl arizona.edu/billa/tnp/overview.html 


USA Today Weather 

http://www.usatodav.com/weather/wfront.htm 
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Weather Forecasting 

http://www.usatodav.com/wea_t_her/wf orcstO.htBi 


Storm Systems and Fronts 

http://www.usatodav.com/w eather/wstormO.htm 


Welcome to "Ask Jack" 

http://www.nsatodav.com/weather/asiack/wi ackl.him 


Web Earth Science for Teachers 

http://www.usatodav.com/weat her/wteach.htm 


The Martian Sun -Times 

http://www.atmos.uiuc.edu 


Guide to Hurricane Information 

http://www.usatodav.com/weath er/whurO.htm 


264 


Project VISION ( Very Intensive Scientific Intercurricular On-Site Education ): Using 
Technology to Enhance the Science and Math Curriculum in the Middle Schools 


Dr. Gustavo A. Roig & Mr. Jorge Nosti 
Florida International University 
Diversity and International Programs 
College of Engineering 
Center for Engineering and Applied Sciences 
10555 West Flagler Street 
Miami, FL 33174 
305-348-3700 (Roig) 
305-348-6267 (Nosti) 
305-348-6188 
gus @ eng.flu.edu 
jorge@eng.fiu.edu 
http ://www.eng.fiu.edu/vision 


Authors 

1. Gustavo A. Roig, Associate Dean, Diversity and International Programs, College of Engineering, 
Honda International University 

2. Irma Becerra-Fernandez, Assistant Professor, Decisions Management, College of Business 
Administration, Florida International University 

3. Gordon R. Hopkins, Dean, College of Engineering, Florida International University 

4. Alexandra Goncharova Berenguer, Project Specialist, Project VISION, Diversity and International 
Programs, College of Engineering, Florida International University 

5. M. A. Ebadian, Director, Hemispheric Center for Environmental Technology, College of 
Engineering, Honda International University 

6. Ana Maria Lopez, Director, Miami-Dade Urban Systemic Initiative in Math and Science, 
Miami-Dade County Public Schools 

7. David C. McCalla, Principal, Homestead Middle School, Miami-Dade County Public Schools 

8. Lucy Puello-Capone, Assistant Principal, Homestead Middle School, Miami-Dade County Public 
Schools 


Introduction: 

The nation is experiencing severe changes in its national economy as a result of the world’s continuing 
transformation into a global market. Greater numbers of scientists, mathematicians, and engineers will be 
required if our nation is to remain competitive in an increasingly technology-driven world economy. In 
recent educational surveys, our nation has been shown as trailing behind most of the industrialized nations in 
the quality of science and math education provided at the elementary, middle and senior high school levels. 
Comparison of test scores with those of other nations proves that our students’ foundation in science and 
mathematics is greatly inferior. Without a quality science and mathematics background, our nation’s 
students start their academic careers at a disadvantage when compared to the students from other 

265 



industrialized nations. This disparity will eventually lead to a national shortage of highly qualified scientists., 
engineers, and mathematicians. 

Another fact about our nation is that it has one of the best if " 

- - ■— the - 

benefit of those students still in the beginning stages of their academic careers. 

In addition to the institutions of higher learning our nation 

of dds = 

“i°on “d materials by ' “pting *» 10 ” dd1 ' SCh ° 01 

(NASA’s Spacelink website address is http://spacelink.nasa.gov) _ 

Project VISION or^r toassiri^the ? Mtion’s'prWic s^MKils ^^eveloping^bri^iter, more ’ 

rSS magicians. and engineers, “ - 

ftSdt could^ replicated at every public school system in order to achieve the signify 
results needed to overcome this crisis. 


Background: _ 

Proiect VISION (Very Intensive Scientific Intercurricular On-Site Education) is a joint effori^ong 

participating public middle schools. — 

Project VISION is tasked by the National Aeronautics and Space 

President’s Executive Order 12821, Improvm economy depends in 3 
a n“ fdSaidW^ed scientists and engineers. This process must begin 
as early as Kindergarten, or even sooner. ~ 

In order for college students to succeed in careers in -"rns.min^ the 

rnethoddog^tharpr^^e'me^acW^m^^t^ougl^the use of leam.ng modules with dteir hahds-on ant^ 
minds-on activities. 

The use of learning modules that require h^-on of the lesson’s - 

great enthusiasm and motivation on the pari .of ^ d ^ motivationi comes acceptance, attention, 

ion. Additionally, the use of hands-on activities may also require __ 
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learning through a gamut of senses. Not only can the student use his/her eyes and ears during these activities, 
but most times, they can also use their senses of touch, smell, and taste, as well as intuition. Learning is, 
therefore, achieved using most or all the senses. The combination of motivation/enthusiasm and the use of 
multiple senses creates an ideal environment conducive to learning at a profound level. 

The importance of this project is not its ability to achieve by itself these sets of conditions that will result in 
better prepared students. Its importance lies in the fact that the project strives to institutionalize these 
conditions among the participating public school teachers, so as to establish an enduring system of 
experimentation and hands-on activities that will last long after the project’s termination. 

The project did not need to generate any new educational materials to fulfill its mission. Rather, Project 
VISION has used the vast quantities of high quality learning modules, hands-on experiments and additional 
educational materials available at NASA (http://spacelink.nasa.gov) and other scientific depositories. The 
project identified, adopted, adapted, tested and then implemented those learning modules that best met the 
needs and capabilities of the target student and teacher populations. The project also provided the 
participating teachers with training on the use of computer technology and on accessing the Internet. 

Both Florida International University and the Universidad del Turabo "adopted" middle schools to 
participate in this project. During the first year of operations, the project focused on 7 th grade science and 
math teachers, as well as all the 7 th grade students. During the second year, this project will be expanded to 
include the 6 th and 8 th (8 th and 9 th grades in Puerto Rico) science and math teachers, as well as the students 
from those grades. 

The Project VISION staff implemented three two learning modules with each participating science and math 
teacher. These teachers served as both assistants and observers during the first two implementations. During 
the third implementation, the teacher worked alone to identify, adopt, adapt, test and implement learning 
modules on his/her own. The result is the institutionalization of the process of bringing learning modules, 
with their hands-on and minds-on activities, from the Internet to the classroom curriculum. Each of these 
teachers now have access to unlimited quantities of educational materials/leaming modules to complement 
or supplement their regular class curriculums. Project VISION has even established a website that contains 
links to hundreds of learning modules the project’s staff located on the Internet 

(http://www.eng.fiu.edu/vision). These links are grouped by educational level, and by subject (math or 
science). Additionally, they have also been classified according to the Competency Based Curriculum (CBC) 
of the Miami-Dade County Public Schools. Plans are being made to also classify them according to the 
national educational students so as to serve the entire national community of teachers and students. 


Project VISION’s Major Goals and Objectives: 

The following are the major goals and objectives of Project VISION: 

1. Develop a model of collaboration between the NASA/John F. Kennedy Space Center, public school 
systems, industry representatives, science and math public middle school teachers, public middle 
school students, two institutions of higher learning, and faculty and students from science, 
mathematics, education, and engineering disciplines. 

2. Enhance the public middle school science and mathematics curriculum through the use of NASA 
electronic resources and educational materials, as well as other sources. 

3. Empower the public school teachers by enhancing their understanding of mathematics and science 
principles and by enhancing their science and math curriculum through the use of state-of-the-art 
materials integrated within their teaching methodology. 



4. 

5. 

6 . 
7. 


Establish greater participation in existing academic competitions (i.e. Science Fairs, SECME District 

Olympiads, etc.). . , , . 

Increase the average scores in science and math subjects, as well as in the regular classes, ana increase ^ 

the overall average scores in the standardized tests. . 

Increased parental involvement in the educational process of their middle school children in order to 
foster a greater sense of motivation and responsibility within the children. » 

Expose the middle school students to examples of real industry professionals/ mentors so as that they 
can see, first-hand, the rewards and challenges of a professional career in science and engineering. 


The Project VISION T raining Methodology 

Project VISION provides training for the science and math teachers at participating public school consistent 
with the use of learning modules, with their hands-on and minds-on activities. The learning modules 
selected were derived from a variety of sources, mostly from the Internet, from the areas of math and 
science, based on the level and capabilities of the intended target student audience as well as in deference to 
the preferences of the participating teachers and school administrators. The Project VISION Training 
Methodology consists of three components: Learning Modules, Personnel , and the Training Process. 


Learning Modules 

A basic premise of Project VISION is that there already exists sufficient educational materials (learning _ 

modules) in all the data repositories of the federal, state, and local governments, at public and private m 

libraries, and at public and private universities, to compliment almost every subject, for every level ot stu y ^ 
from Kindergarten through 12 th grade. Therefore, it is not that there is a lack of learning modules that Zj 

prevents local public school systems and teachers from incorporating them, with their hands-on activities or 
experiments, into the regular academic curriculum. Instead, it is a combination of not knowing where these 
learning modules are to be found, not knowing how to access them, not knowing where they fit into the . 
competency based curriculum (CBC) or equivalent educational standards, and not knowing how to adapt 
these learning modules for use in the classroom. It is precisely at this point where the activities of Project 
VISION couples existing educational resources with prevailing needs in order to create an enhanced science 

and mathematics curriculum. 


The process began with the formation of clusters or teams consisting of a university professor, a university : 
student, a public middle school teacher, and the Teacher Trainer. The university student, under the direction 
and supervision of the university faculty, sought potential learning modules on the internet or other 
electronic or printed sources. An excellent location of potential learning modules is the NASA Spacelink . 
website located at the following Internet address: http://spacelink.nasa.g 0 v/. 1 ndex.html. This site provides 
thousands of excellent learning modules, and also has links with hundreds of other sites that have similar 
high quality educational materials. 

The university students searched for learning modules that were appropriate for the grade level, subject and 
topics that are part of the competency based curriculum (CBC) of the target student audience. Once a 
potential learning module was identified, and its appropriateness was determined, then it was adopted for 
this project. ThU learning module may have needed a few modifications, such as class exercises, homework, 

etc., therefore, it was adapted or refined accordingly. 


Ince the teaming module has been adapted to meet the requirements of the CBC it is ; then i ready •» be 
:sted. However, before the testing can begin, the cluster meets to coordinate the location, date and time 




where the learning module will be presented. Once these specifics are established, the public school teacher 
becomes familiar with the material that will be presented. Before the learning module is presented, the 
public school teacher presents to the students the theoretical background or material related to the mo u e, 
and which is provided in the students’ regular science or math textbook, The students are also given reading 
materials beforehand which compliments the materials and activities that will be presented in the learning 

module. 

During pilot testing, the learning module was presented by the university faculty and/or university student to 
a classroom of students at the public middle school. In attendance was also the public school teacher, e 
university student/faculty, and the Teacher Trainer. While the faculty/student makes the presentation, the 
other team members assist and observe the flow of the presentation and the hands-on activities. They make 
notes of any needed changes or corrections that will make the learning module more effective. After e 
presentation, the cluster members meet to finalize any changes that are deemed necessary. The changes 
incorporated into the learning module and it is then finalized. At this point, there is a fully ^pted e^m 
module available for use by the Teacher Trainer for use in the training process. The project has accumulated 
a large listing of learning modules identified for this purpose and has created its own website with links to 
these learning modules. The website address for Project VISION is http://www.eng.fiu.edu/vision. 


Personnel 

In order to perform the training, the following personnel will be involved at one stage or another. These 
individuals perform a specific 

Public School Teacher This is the individual towards which the training is directed. For the purposes of this 
program, this teacher should instruct math and/or science classes at the participating ; public .school . Th 
teacher should already be familiar with computer software and hardware, and should be able to access ^and 
navigate the Internet with ease. If not, an additional training component m this area could be offered to bnn c 
his/her skills up to requirements for this program. 

Trarher Trainer: This is the individual who will perform the actual training and evaluation. The individual^ 

selected for this position should, ideally, be an experienced teacher preferably with a 

Pedagogy The Teacher Trainer will present the first learning module alone, the second in co 

the public school teacher, and will serve as an observer during the third learning module presentation. 

Trainin' Assistant: This is the individual who assists the Teacher Trainer to obtain the necessary materials 
and supplies, present the learning module, coordinate the hands-on activities. and 

assistant during the entire process. Though the goal of this training program is that each teachet _can presen 
learning modules on his/her own, and the presence of two trainers may belay this in the mind of the teacher, 
the presence of the Training Assistant is important and does not disavow the program s as sump i 
indivWu^Tccomplistunenh Rather, the Training Assistant allows die Teacher Trainer to be able .0 conduct 
observation that will allow for evaluation to take place. Therefore the Teacher Trainers 
freed for conducting evaluations, and not spent on procuring supplies and other, more menial tas . 


The Training Process 

The Learning Module Training Process consists of 8 steps as follows: 


o Step 1: Consultation and Coordination 
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O step 2: Learning Module 1 - Pre-presentation Classroom Preparation 
. Step 3: Learning Module 1 - Presentation (Initial Learning Module) 

. Step 4: Learning Module 2 - Pre-presentation Classroom Preparation 
o Step 5 ; Learning Module 2 - Presentation (Pre-Solo Learning Module) 
o Step 6: Learning Module 3 - Pre-presentation Classroom Preparation 
o Step 7: Learning Module 3 - Presentation (Solo Learning Module) 
o step 8: Evaluation and Feedback 


Step 1: Consultation and Coordination 


Step i: LsOnsuuuuui* 

^erm^M^ss'delWery 1 sclw^w^chw^^o^k^^n^m^ul^^^^a^Pre-SokO and'coordinate other 
matters. 


Step 2: Learning Module 1 (Initial) - Pre-presentation Classroom Preparation _ 

In step 2. the public school teacher presents* j 

with the subject matter of the learning m f teacher would normally use for c a j 

textbook, dl learning module, or pre-presentation das. The 

lectures. The Teacher Trainer is present so y mo dules. Each learning module will be divided into 

public school teacher will be e ng a ged m ^ ^ presentation. During each of the three 

=s"r:=^^ p Thispre 

Step 3: Learning Module I (Initial) - Presentation 

In this step, the Teacher Trainer and <m ^den^lnfte ctes'SS.IS pupc school | 

presentation includes the hands-on acOTities thm mv >■ ^ [he respons ibility for class discipline 

teacher serves as an observer dMtaw< U> m ”°^edalsneeded for this activity are obtained and 
remains with the public school teacher. The supplies and ma 

funded by Project VISION. 


Step 4: Learning Module 2 (Pre~Solo) - Pre-presentation CLtssroom Preparation 

During this next step, the public ""d^ " ^ 

that correlates with the subject mattei r ^ * j module , or my other sources chosen by the teac . 
obtained from the assigned textbook he learning 

Teacher Trainer is not present during this pre-presentat. 

n 


Step 5: Learning Module 2 ( Pre-Solo ) - Presentation 

In this step, the Teacher Trainer and the public school teacher present the learning module to the target 
classroom jointly. This presentation should be a team effort involving both individuals. The responsibility 
for class discipline remains with the public school teacher. The supplies and materials needed for this 
activity are obtained by the public school teacher, but are funded by Project VISION. 


Step 6: Learning Module 3 (Solo) - Pre-presentation Classroom Preparation 

During this next step, the public school teacher presents to the target classroom the theoretical information 
that correlates with the subject matter of the third and final learning module. Again, this background 
material is obtained from the assigned textbook, the learning module, or any other sources chosen by the 
teacher. The Teacher Trainer is not present during this pre-presentation class. 


Step 7: Learning Module 3 (Solo) — Presentation 

In this step, the public school teacher presents the learning module to the target classroom. The Teacher 
Trainer is present during the presentation, but only serves as an observer and guide. The responsibility for 
class discipline remains with the public school teacher. The supplies and materials needed for this activity 
are obtained by the public school teacher and are funded by Kinloch Middle School. 


Step 8: Evaluation and Feedback 

In the last step of the training system, the Teacher Trainer provides the public school teacher with feedback 
concerning his/her performance during the learning module presentations. The feedback is provided in a 
fully professional manner, and an evaluation is provided to the teacher that list the possible strengths and 
weaknesses observed. If requested, the Teacher Trainer may provide the administration of the participating 
school with confidential and specific written results based upon observation and evaluation conducted 
during the training 


Additional Obligations of the Participating Middle School 

The participating middle school will be responsible for funding the materials and supplies needed for the 
third learning module for each teacher trained. This is a very important component of the training process. 
The public school teachers, as well as the school’s administration and staff, must become experienced in the 
financial aspect (budgeting, purchasing, reimbursing, allocating, etc.) of presenting learning modules at the 
school. In order for this activity to be institutionalized, all persons involved in supporting the presentation of 
learning modules at the school must become familiar with every step of the financing learning modules in 
order to achieve successful results. Therefore, procedures and routines must be established 


Conclusion: 

With the advent of the Internet, the first step in providing instantaneous, low-cost, and standardized 
educational materials to all parts of the nation has been achieved. Building upon the Internet, many federal 
and state agencies, as well as public and private insti tutio ns have created and compiled outstanding 


repositories of high quality education 

used to enrich local classroom cumculums. This enrich g P ^ ^ of math an d science, or 

s^en^wh^hav^mawer^^es^ape^andh^ediepotential, as wel. as the motivation to become the next 
generation of scientists, mathematicians, engineers and leaders. 
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Connections can be to directed to multiple 
locations at different bandwidths, on a call-by- 
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This type of system comes with all the necessary 
components in one box, and it is much cost 
effective and easy to install and use. 
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Multiplexer. This unit connect multiple ISDN 
lines and creates a wider pipeline for use by 
GVC system. 
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The speed of 384 KBPS or 3 BRI gives ; 
boost in performance and smooth image 
transmission in video conferencing. 
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- Class 3 => supports all available features & options 

• Will look at each of these in conjunction with 
Audio standards and Video standards. 



ITU has defined many standard for com 
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group video conferencing system. 

Class 1 system supports only H .26 1 , while Class 
2 and 3 system support H.261 and H.320. 
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The recommendations are to have H.320 
compliant system and use G.722 as the audio 
standard with 3 BRI ISDN bandwidth. 


Critical Success Factors 

Cost of application and WAN access equipment 

X X - j . * vs w. « ■ ' /i 
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• Support for multiple carrier standards (regional 
and country-specific) 

• Life-cycle costs (the cumulative of ownership) 
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distances that otherwise could only be bridged by 
time-consuming travel. 

The longer the distance the higher the value. 
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a special switched network service that carriers 
typically offer to high-volume customers which 
commits to a long-term agreement in return for a 
substantial discount on basic service. 
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Hypermedia and the Textbook Teaching C++ 

Mr. Curtis Sollohub 
New Mexico Highlands University 
Computer Science Dept. 

901 National Avenue 
Las Vegas, NM 87701 
505-454-3302 
curtis @ cs.nmhu.edu 


I. The Late Age of Print 

In his book. Writing Space , Jay David Bolter ( 1991) talks about "the late age of print." He argues that we 
will soon witness the end of the book as a bound collection of paper pages with a preset beginning and end. 
What will take its place will be the electronic book, without a necessarily fixed content, order, or boundary. 
In the electronic book, the content can be modified by author or even by reader as needs be, the order will 
depend on how the reader chooses to follow a set of hypertext links (an extension of the links we see in 
Internet web documents), and the boundaries will be shattered by hypertext links that reach beyond the 
immediate document under consideration. This paper discusses the implications of this notion with regards 
to the textbook and presents the rudimentary beginnings of such a text to teach the programming language 
C++. 

The traditional printed textbook emphasizes the author as expert and the reader as passive recipient of that 
expertise. In such a book, the author’s expertise often shines through and the instructor can get excited about 
the possibility of using the product of the author’s efforts. At the same time, given the ways of professorship, 
the instructor usually finds aspects of the text that are not ‘quite right’ and wishes that the good could be 
borrowed while the inappropriate is discarded. 

The student has a different experience of such a text. Ironically, the author’s expertise often gets in the way 
of student usage of the material. The student reader is confronted with a hardbound volume, with well-laid 
out, authoritative text and figures. Such a book becomes something to revere, not something to read 
critically and mark up, let alone modify. 

Computer-based hypermedia changes the relationship between writer and reader. The nature of the text 
almost requires that the reader be an active participant, as reading becomes an exploration. Each click of the 
mouse to follow a link is a decision by the reader. The more links, the more decisions. The reader can 
choose to: 

• . allow along in the physical order laid out by the author 

• review already explored material 

• consider an example 

• explore an alternative explanation 

• slap to a summary 

• call up a tutorial 

• send email to the instructor. 


On a more practical level, a section can be printed out, marked up, and even modified as the student 
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struggles to understand the material and rephrase it in his or her own words. 

For instructors, such a text can easily become a collaborative effort, with each ins l™ ’Te xt°c^n have 

sections to accept as a whole, which to modify, and which to completely rewrite. The same 

multiple paths as instructor-authors add their own contributions. I 

As envisioned here, such a text would be delivered via some kind of computer. In the : fumre this . c ^P u ter _ 
would be a variation of the laptop, with wireless access to a ‘library containing any number o 
available foXnloading Such technology is not generally available yet and there are serious change to 
overcome. One of these if the fact that with the present technology the average person takes m computer tex 
25% slower than text on a page. Likewise, reading from a screen seems to cause more eyestrain. 

There is a further perhaps more important issue. If one accepts the notion that "the media is the message" 

Ld its implication Aat each type of media makes it easier to present certain ‘troths l/^JuTs ' 

.. -ii .kp hvnermedia text change the very nature of what material is presented and ho 1 
presented 7 To expire these questions, the author of this paper has written a set of web-based documents to 
feach C++ The materials include a ‘narrative’ on C++, reference materials, programming P att fns, and , 
Ixamplet 'He ii presently working on tutorials on key topics All of this is available on the web at the 

following address: http://cs.nmhu.edu/personal/curtis/cslhtmlfiles/Cplusmtro.htm 

The Fall of 1998 represents the third semester that this material has been used in the class^m. Result so 
S indieme both the promise and the problems with such material. The next section describes the text and 
the third section describes some of the preliminary results. 


II. Teaching C++ in the Late Age of Print ■ 

Students come to a text with different goals. Some already know at leas. ^ i° f ^vfsmdMth^rerial 
start in the middle Others are looking for a reference document, especially if they have studied tne m 
££re SoiMknow that they learn best from examples and prefer to star, with such and move to more 

others need a carehilly crafted guide with plenty o, -story' and metaphor. _ 

This last erouD is really many groups. A ‘guidebook’ can be written in many different ways with each way 
Irefer^ed^ bv a dlfS ^ of student To what extent should pictures and diagrams be mcluded? How = 

should the topics be ordeS 7 At what point should key abstractions be introduced and how thoroughly. « 

What level of mathematics should be included in the discussion 7 ° f fSd^dhow 7 No single 
Aonld be used? What learning styles (visual, tactile, or auditory > shou J 

all these needs and expectations, 
give each aspect its due. 

,L . * HcQrrihpd here is really a set of distinct documents, connected 

Se^td“ Uy has the Lklug h„e "The Stofy of C-, At present. ■ 


this is the longest of the documents. It acts as a narrative description of the material in C++ and has the 
flavor of a traditional textbook except that its chapters and sections are connected via web links. Such links 
also connect this material to the other documents in this set. 

A second document goes under the working title "The Essentials of C++." This represents an easy to read 
manual of the basic constructs of the language. Again, each section contains links to other sections and other 
documents. 

A third key document is a set of examples that one could read through as a text. Many of the examples 
include just enough explanation that a reader with good programming skills and a knack for learning from 
examples could use this material as the primary learning tool. 

This last document is not complete at this writing. However, even as it presently stands, it represents one of 
the many potential routes being developed for student exploration. Other examples include: 

• a set of on-line tutorials using an off the shelf computer-based training (CBT) development tool, 
Asymetrix 

• animations and game-based approaches 

• audio explanations. 

While some documents are more finished than others, it is the nature of hypertext that none of the 
documents are truly completed. For example, a complete re-write of one of the chapters of "The Story of 
C++" is being completed now. It is envisioned not as a replacement for the present chapter but as an 
alternative reading. At present, students can either read ore or both of the versions. Later, after it has been 
determined which approach works better with which type of student, the two variations could be preceded 
by a description that allows students to choose which approach they want to start with. 


III. Preliminary Results 

Students seem to like the web-based approach described here but there is a learning curve to its effective 
use. Many students seem to end up reading "The Story of C++" while ignoring the rest of the material. This 
is similar to reading a regular text while ignoring all the appendices and other supporting materials. To 
counter this practice, this semester the author will include discussion of how to use the material in the lab 
sessions. 

At this point, most students still buy a printed copy of the materials. In the first versions of the material there 
was little difference in content between the on-line and printed versions; the main difference was the links. 
Now, however, as more material has been added that is not being printed and as the web of links has grown, 
there is a significant difference in the two products. Students need to understand what the on-line version 
provides and, again, education is the swer. In addition, to accommodate students who do not have web 
access at home or wherever they use a computer, a CD-ROM version of the complete set of documents is 
being made available. 

Because the on-line version is free while the printed version costs, the Computer Science department has 
been forced to make a rule prohibiting printing of the text in the lab. Most students respect this and don t 
complain. A few, however, have simply gone to a computer lab outside the Computer Science department 
and printed as much of th sxt as they wanted. 

HTML is a limited form of hypertext and as such does not allow for complete exploration of the medium. 
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For example, it has proven difficult to link in quality CBT modules and high quality graphics. Likewise one 
does not have sophisticated control over the presentation of links. On the reader s side, it is not easy ge 
overview of the document web. Student’s traversing the space often desire such a map . Other hypertext 
products, such as "StorySpace," (http://www.eastgate.com/Storyspace.html), provide these capabilities and 
are actively being considered for future iterations of this material. 


Advantages for the on-line version include the following: 

• The student can cut and paste any piece of code found in the material directly into a program editor. 
This encourages students to borrow and explore code as opposed to simply rea mg it. 

. The same cut and-paste capability allows students to create their own set of notes by cutting out key 
material and mixing it with their own rephrasings. One way toencouragethisrephrasing isy 
requiring that students submit electronic journal entries involving the rephrasing of the matenal. T 
can be seen as a logical extension of the notion of a book without boundaries. 

• The material is available anywhere one has access to a networked computer. Students m the lab can 
access what they are looking for even if they have forgotten their text. 

• Since web browsers include document search capabilities, it is possible to locate references to speci 1 

concepts whether or not they are included in an index. 

IV. Summary 

No quantitative studies have been completed yet on how well students perform using this mate ^_ Ir 1S not 
complete enough yet to do so. The author is personally focusing on adding tutorial modu esand on 
designing high-quality graphics as explanations of abstract and conceptually difficult m ^ te ^ al 

actively recruiting other instructors of C++ to participate in this effort. Anyone intereste s ou 

Curtis Sollohub at curtis@cs.nmhu.edu. To explore the material described here, go to: 
"http://cs.nmhu.edu/personal/curtis/cs 1 htmlfiles/cs ltext.htm". 
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